er lig hting, p. 10° wr 


— Seg 


Towers 
Mobile data 
Remote monitoring 
Cellular testing 


Rural cellular coverage: 
just a hop, skip and a jump with 


Economical, totally reliable corridor 
coverage is just one reason to look at 
EXTEND-A-CELL before you “leap.” 


Throughout the world, more than 
400 EXTEND-A-CELL repeaters and 
boosters are aleady in service, hopping 
down undeveloped corridors ... 
adding as much as 50 miles of fringe 
area coverage ... filling dead spots 
in urban systems, such as convention 
halls and tunnels ... generating 
substantial incremental revenues 
from existing cellular systems — at a 
fraction of the cost for additional cells. 


Call or fax today for full description 
and detailed specifications. 


the RF site specialists group 


the antenna specialists co. 


a mombor al The Allen Group Inc. 


COVERAGE 
| ANTENNAS 


& EXTEND-A-CELLs are completely 
transparent to both your system and 
your subscribers. 


= Completely remote, automatic 
operation and monitoring. 


u Five-channel capability (one control, 
four voice), easily expandable to 10 
channels with Multi-Cabinet™ option. 


® Individual forward-channel power 
amplifiers deliver output equal to that 
of donor site. 

s Substantial cost savings when 
compared with traditional cells. 


= Fully compatible with AMPS and 
ETACS protocols. 


@ Stripes of Quality” 


30500 Bruce Industrial Parkway, Cleveland, Ohio 44139-3996 « Phone: 216/349-8400 « FAX: 216/349-8407 
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"SELECTED" TX/RX 
LINE SWITCHES 


"UNSELECTED" 
RX-ONLY LINE 


-LINE-ACTIVITY 
INDICATORS 


"SELECTED" 
VOLUME CONTROL 


INTERCOM SWITCH 


ALERT SWITCH 


MONITOR SWITCH 


C-5112 


PTT SWITCH 


F1-F4 

SWITCHES 
"UNSELECTED" 
VOLUME CONTROL 


SELECTED" SPEAKER 


TIMED. MUTE © 
SWITCH ; 


— TXALL SWITCH 


OPTIONAL MODULES 


RX ALL SWITCHES 


Customizable features in an economical standard console 


o you need custom console 
D features on a limited budget? 
Vega's Model C-5112 ten- 
line/four-frequency console offers the 
economy of a standard-production tone- 
format radio control console with the ex- 
pandability of a custom design. External 
adapters are also available to convert any 
of the ten lines to DC control, 
Just a few of the standard features 
(many usually optional even on larger, 
more expensive consoles), include: 


@ “SELECTED” switches for selecting 
any combination of lines for 
transmitting and receiving 


m@ “UNSELECTED” switches for 
monitoring any combination of 
unselected lines 


@ TX ALL (simulcast) switch (selects 
all lines for both transmit and receive) 


™ RX ALL switch for monitoring all 
unselected lines 


™@ Separate speakers and volume: 
controls for “selected” (TXIRX) 2 and 
“unselected” (RX-only) audio 


‘GROUP SELECT switch f 


selection of TXIRX ine co nb ns. 


ies ces BAIS it 


@ TIMED MUTE switch (temporarily 
mutes “unselected” audio) 


@ Separate volume controls for each 
receive line 


@ Instant-PTT switches for each line 


@ Line-activity LEDs (indicate activity 
on each line, selected or not) 


®@ Panel-mounting option modules 
(interchangeable options) 


m Heavy-duty 120/240-Vac power 
supply (also runs on 12 Vdc) 


Options 


When you need just a few custom ca- 
pabilities ina console, you don't have to 
buy an expensive, fully customizable de- 
sign. With the C-5112 you can choose 
just what you need from the following list 
of economical options and “FX Series” 
function expansion modules: 


@ DCA-3 external three-line aoe for 
DC-format lines: 


Aut ol display and 1 2124-hour 
clock i onde 


9900 Baldwin Place * El Morite, 


@ DIMF encoder module with 
16-button pad 


@ Two-tone, five-tone, and 
Reach-format sequential encoder 
modules with pad and dispiay 


™@ Function-tone-generator module; 
adds eight “wild-card” function tones: 


@ Cross mute with display module 


™@ Goose-neck and desk microphones, 
headsets, footswitch; etc. 


Future options are planned to include 
a cross-patch module; phone-patch mad- 
ule, telephone module, and ANI display. 
Other very specialized modules and op- 
tions are available at reasonable prices. 
Consult Vega’s Specials Department. 

Call 1-800-877-1771 (toll-free) today 
for full details on the C-5112 console. 
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features 


10 Using white lights to 
mark radio towers 
Lew Werzel 
Parabolic reflectors on white 
strobe lights reduce ground 
scatter light. 


20 Tower lighting: 
Complying with FAA, 
FCC regulations 
Nicki Mezger, Dave 
Dauffenbach and Phil Voegeli 
Radio licensees cannot neces- 
sarily rely on tower owners. 


26 Steps to follow to 
procure a tower 


Kurt Penfold, P. Eng. 
Ensure your tower will meet 
your needs during its useful life. 


34 Pre-distortion 
simplifies mobile data 
integration 
Barry Derr 
Pre-distortion signal processing 
allows 4,800bps and 9,600bps 
operation. 


38 Remote power 
monitoring improves 
service response 


Andrew Singer 

Find out what you need to fix 
a problem at a remote site be- 
fore you go. 


44 Computerized service 
monitor applications 
Scott Swisher 
Use automated test routines for 
cellular base stations and two- 
way radios. 


On the cover: A medium-intensity strobe light 
marks a radio tower as an aviation hazard. See 
Lew Wetzel's article on page 10. 
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The Eliminator 


The X-Tra Talk 12-Volt Adapter F or 2-Way Radios. 


Now you can operate your two-way portable radio from your Why put a drain on your radio battery when you can tap into 
vehicle for as long as you want. No worries about power drain or your vehicle’s power source? Save your battery for those require- 
related weakening of signal. ments away from your vehicle. 

With Centurion’s new X-Tra Talk battery eliminator (patent The X-Tra Talk battery eliminator. Another example of how 
pending), you simply plug the adapter into your vehicle’s Centurion leads the way in new product innovation. 
cigarette lighter or any other 12-volt power source. Call us toll-free at 800-228-4563 for the name of your 

You get: nearest distributor. 


* Maximum power output from your radio 

« Extended battery life 

« Protection against reverse polarity and current surges 

* Compatibility with virtually any popular two-way radio 


CENTURION INTERNATIONAL, INC. 
P.O. Box 82846 
Lincoln. Nebraska 68501 + U.S.A. 
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E ditorial 


UHEF-TV channels 14 and 69 vs. private land mobile radio 


The FCC has reached a decision in 
MM Docket No. 87-465 that it hopes 
will resolve interference between TV 
stations operating on UHF channels 14 
and 69 and land mobile radio base sta- 
tions operating on adjacent channels. 

Here's the problem: 

Land mobile radio station operators 
get the widest coverage when their base 
antennas are on towers, tall buildings 
and ridges. TV station operators like to 
put their transmitter antennas in some 
of the same places for the same reason. 

When a TY transmitter is installed 
close to a land mobile receiver on a 
nearby frequency, some of the TV sig- 
nal may spill over onto the land mobile 
frequency and interfere with reception. 

To begin with, TV transmitters are 
not supposed to emit any radio energy 
on frequencies outside their assigned 
channels. But they do. It is a matter of 
degree, and FCC regulations specify the 
degree to which TV transmitters must 
suppress this out-of-band energy. 

In most cases, UHF-TV transmitters 
that meet the FCC limit do not interfere 
with land mobile base station receivers 
because: 

(a) they are on channels well inside 
the TV band, and signals that spill over 
the channel boundaries fall into adjacent 
TV channels left vacant for interference 
reasons. 

(b) the transmitters are at locations 
controlled by the broadcasters, and the 
broadcasters do not allow susceptible 
land mobile base station receivers to be 
put too close. 

Interference can result when a UHF- 


TV channel 14 transmitter is installed 
at a location used by land mobile base 
Station receivers in the 450MHz-to- 
470MHz land mobile band. The lower 
edge of channel 14 is 470MHz. 

Similar interference can result when 
a UHF-TV channel 69 transmitter is in- 
stalled at a location used by specialized 
mobile radio (SMR) base station 
receivers in the 806MHz-to-82IMHz 
band. The upper edge of channel 69 is 
806MHz. 


QOut-of-band radio energy 

Ifa TV transmitter meets its specifi- 
cations and, despite that, out-of-band ra- 
dio energy still interferes with reception 
outside its authorized channel, the licen- 
see must take steps to eliminate the in- 
terference. Possible steps include 
relocating the transmitter, changing the 
antenna, reducing the transmitter pow- 
er and installing a filter. 

Installing a filter usually is the most 
practical choice. 

(Some broadcasters have changed an- 
tennas. They hate to reduce power be- 
cause it may affect coverage, station val- 
ue and advertising rates. And if there 
were a better location for the transmit- 
ter, it probably would have been put 
there in the first place.) 

Unfortunately, remedies that a broad- 
caster may think are sufficient still may 
allow interference as far as the land mo- 
bile licensee with the receiver is con- 
cerned. 

A series of complaints to the FCC and 
inspections by commission field en- 
gineers is likely to follow, 


Motorola petition 

“There are no total winners in these 
situations.” reads a document on the 
subject submitted to the FCC by Stuart 
E. Overby, who is the manager of tech- 
nical programs in the Regulatory Affairs 
Department in Motorola’s Washington, 
DC, office. 

“Without the proper degree of protec- 
tion, land mobile users must contend 
with objectionable interference that seri- 
ously disrupts services critical to the 
public's safety and/or the efficient op- 
eration of businesses on which the pub- 
lic depends.” the document continues. 
“To provide this protection, television 


permittees bear some additional expense 
and, in some cases, may experience a 
lesser degree of flexibility in choosing 
a transmitter site’’ the document con- 
tinues. 

“In fact, eliminating the interference 
altogether to provide land mobile users 
the same quality of service currently at- 
tained would require that channel 14 or 
69 UHF-TV operations not be autho- 
rized at all. Albeit a good technical so- 
lution for land mobile, Motorola under- 
stands this latter measure is unpalatable 
from an overall policy perspective.” 


Defining interference 

What the FCC decided to do was to 
define how much interference a land 
mobile receiver can tolerate. (The defi- 
nition is 17dBu as measured in a spe- 
cific way.) 

This level of interference is much 
higher than the level the FCC already 
decided SMR operators could tolerate 
from short-spaced base stations. 

Whatever the reason for the differ- 
ence, Motorola's document, a petition 
for partial reconsideration of the new 
FCC rule, points that it is not at all ap- 
parent why land mobile licensees should 
have to suffer more interference from 
channel 14 and 69 TV signals than that 
routinely allowed from other co-channel 
short-spaced land mobile systems. 

To match the definitions of tolerable 
TV transmitter interference and tolera- 
ble short-spaced land mobile system in- 
terference, the limit should be changed 
from I7dBu to IdBu, the Motorola 
document reads. 

That means the out-of-band TV sig- 
nal would have to be weaker. thus caus- 
ing less interference to the land mobile 
receiver. The land mobile receiver 
would work better. but not as well as 
it would be expected to work if the TV 
transmitter caused no interference at all. 

Land mobile radio licensees did not 
get as much relief as they should have 
when the FCC set the 17dBu interfer- 
ence limit. We support Motorola's peti- 
tion to revise the limit to IldBu, and the 
FCC should make that change. 

—Don Bishop 
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FREQUENCY 
150 TIMES. 


Stealth Frequency Hopping from Transcrypt. 


Scrambled signals are excellent for most forms of voice i gy. Wi . your radi ications 
Scrambled signal excellent for most forms of intercept technology. With Stealth, your radio communications 
privacy, ?can be jammed. And in some situations, can't be intercepted, moni ; jammed, because 
privacy. But they can be jammed. And in tuat an't be intercepted, monitored. recorded or jammed, be 

just hearing a scrambled signal is all the warning no one knows you're broadcasting. Stealth pseudo randomly 


the other guy needs. What you need is changes frequencies up to fifty times a second across more than 
silent radio communication. That's 1000 frequencies. They can’t track what they can’t hear. 
just what you get with Stealth from Frequency hopping technology used to require expensive, 


Transcrypt International. The one bulky equipment. That was before Stealth. Only Transcrypt 
they never hear. offers frequency hopping technology in handheld, base and 
Stealth is high level security mobile radios. as well as frequency hopping repeaters, All at 
employing low probability an affordable price. 


If you're looking for technology that goes beyond scram- 
bling to transmission security, you need Stealth Frequency 
Hopping from Transcrypt. The one they never hear. 

FOR MORE INFORMATION, CONTACT TRANSCRYPT 
INTERNATIONAL AT 1-800-228-0226, EXT. 11. 


TRANSC RVET 


NT ERNAT ONAL 


THE WORLD LEADER IN VOICE PRIVACY AND SIGNALING TECHNOLOGY. 
1620 North 20th Street, Lincoln, NE 68503 (402) 435-4400 FAX (402) 435-6780 
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Cellular passive repeaters: 

I know this seems like the subject that 
will not die, but since reading numer- 
ous responses to the article written 
about passive repeater antennas (** Vehic- 
ular Cellular Passive Repeaters’ by Dale 
Horn, July 1991) and particularly Ray- 
mond Trott’s letter to the editor (Janu- 
ary 1992), 1 am compelled to offer my 
2 cents worth. 

In my career as a cellular product en- 
ginecr in both subscriber equipment and 
land-based systems, I have tested virtu- 
ally every available passive repeater for 
the cellular market. The scope of my 
tests ranged from simply letting unin- 
formed end-users try out the equipment 
to detailed, closely measured tests in an 
RF-controlled laboratory environment. 

] have reviewed all the calculations 
presented, and [ have made a few of my 
own, Although a formula on paper is a 
great foundation for design theory and 
predictions, it is no match for on-the- 
air testing. 
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The point brought out by the respon- 
dents to the article is that for each for- 
mula that “proves” the repeater offers 
a performance increase. there is anoth- 
er with the opposite result. 

I found virtually no difference in field 
test performance among the various 
available repeater models. In my labora- 
tory tests, ] measured the RF output of 
a hand-held telephone transmitting in a 
screen box about 4 feet by 4 feet in size. 
The screen box was inside a large screen 
room with a spectrum analyzer and a 
cellular service monitor equipped with 
Advanced Mobile Phone Service 
(AMPS) protocol software. 

Passing neatly (to ensure no RF leak- 
age) through the screen box mesh wir- 
ing was the RF cable for an over-the- 
window repeater. Using the service 
monitor, calls were placed successfully 
to and from the phone inside the screen 
box with the box door open. 

The phone's RF carrier was turned on 
manually at 28dBm. 
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These actions were accomplished 
with and without the repeater’s radiat- 
ing element installed. 

RF levels were measured. With the 
box door closed, no calls were complet- 
ed, again with and without the radiat- 
ing element installed. The measured RF 
power from the repeater (door closed) 
was barely measurable on the spectrum 
analyzer. 

This seems to indicate that the repeat- 
er is nothing more than a placebo, as 
many of your readers indicate. Regard- 
less of the calculated and measured test 
results, a majority of those who use a 
repeater claim an increased call comple- 
tion rate in previously unusable service 
areas, as well as heightened transmit and 
receive voice quality. 

In my business, as in most others, the 
true bottom line is measured by custom- 
er response, not by a spectrum analyz- 
er or scientific calculator. 

If users are reporting favorable re- 
sults, then how can I or anyone else 
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IS SUPERIOR QUALITY 
WORTH THE INVESTMENT? 


F.. F-series trucks have been the best-selling truck in the United States for the last 
six years. Why? Because they're engineered and built with emphasis on quality, 
sturdiness and reliability. 

At LeBLANC, that’s the way we approach the business of engineering, fabricating 
and installing communications towers. Because reliability of the tower is absolutely 
critical to the performance of the system. And reliability is a product of design integrity 
and quality manufacturing and installation. = 

Could you save a few bucks on the front end with a cheaper tower? Probably. 
What would it cost you down the road? Ask someone who fried to save a few bucks on 
o cheap truck. 

Let us show you why there's more to a communications tower than just steel. 


Call us today at 1-800-831-0974. Your time may prove to be a very smart investment. 


L&R COMMUNICATIONS, LIMITED 
2301 Bridgeport Drive *Sioux City, IA. U.S.A. 51111 
Telephone: (712) 252-4101 © FAX: (712) 252-2803 
WATS: (800) 831-0974 


A member of the @ LeBLANC Group of Companies 
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Letters to the editor 


question the motives, integrity or tech- 

nical expertise of the likes of Dave Bar- 

quist (“Letters To The Editor,” October 
1991)? 

Scott Wilson 

Manager, Cellular Technical Support 

Murata Business Systems 

Plano, TX 


Cellular privacy: 

The cellular telephone industry is at- 
tempting to include a clause in the FCC 
congressional authorization bill to pro- 
hibit the manufacture of receivers capa- 
ble of receiving cellular telephone calls. 

TV sets can receive cellular telephone 
calls. Since the beginnings of radio com- 
munications. all parties who are cog- 
nizant of radio technology also are 


aware that radio transmissions are sub- 
ject to interception by anyone with a re- 
ceiver. Throughout history, those who 
have expected their radio communica- 
tions to be private have coded their mes- 
sages. The secure telephone system used 
by the president on Air Force One and 
on the FBI's two-way radio system are 
examples of secure systems. It is, 
nevertheless, entirely legal to purchase 


a receiver to monitor these government 
signals, however unintelligible the 
reception may be. The burden of mak- 
ing a radio emission private always has 
rested with the emitter of the radio 
signal, 

Now, the cellular industry is propos- 
ing that cellular equipment’s lack of 
security feature be remedied by pro- 
hibiting the public from purchasing 
receivers that are capable of receiving 
cellular frequency bands. It is poor poli- 
cy to establish a new legislative prece- 
dent restricting receiver design for a 
special interest group. This is outra- 
geous. Next, the broadcast lobby will be 
badgering Congress to outlaw receivers 
that can be tuned outside the broadcast 
band. 

The cellular industry is in a transition 
from analog to digital signals. There is 
no more ideal time than the present for 
the industry to adopt an encryption stan- 
dard for this new transmission format. 
The public should not be restricted from 
buying receivers of any certain design 
because the cellular industry did not 


Aaed 


Bomar Crystals are 100% 


fat ees make an attempt to create an indus- 
aged to exact specifications oe trywide encryption standard. 


for totally clean, drift-free reception. Even 48- | sve". 
hour emergency crystals are precisely aged, 
or Quality Control won't ship them to you. 
Aging stops crystals from drifting. Adds 
stability which maintains the frequency you 
specified—not for months but years. Bomar's 
high-performance crystals won't drift .001 per 
cent in one year. We guarantee it. We also 
quarantee our crystals will outlive the life of 
the radio. Yo, check it out. 


201 Blackford Avenue 
Middlesex, N.J. 08846 


Jon Cereghino 
Mountain View, CA 


Fast Fact Card comments: 
It would be nice to have an article on 
a “cellular city,” such as Pittsburgh. We 
have overcome many terrestrial obsta- 

cles in the last few years. 

Donald W. Miller 
Pittsburgh Cellular 
Pittsburgh 


The toughest problem is lightning 
protection for towers mounted on top of 
a building. Where do you get a good 


tower ground? 
TOLL FREE FAX: 


1-800-777-2197 Keith Estes 


Department of General Services 
Sacramento, CA 


eo 


CALL TOLL FREE 


1-800-526-3935 
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PVT 
SQUELCH” MAILVOX" A. TRUNKING 
CYPHER-MX™ RADIOPAGING DATA MODEMS 


Meet the MX*COM radio channel management team of mixed mode analog/digital IC's and 
SMT modules dedicated to efficient control of your 2-way radio communications system. 
To receive a detailed data resume on one of our radio channel managers Call Toll Free: 


1-800-638-5577 


4800 Bethania Station Road, Winston-Salem, NC 27105-1201 io) 
In North Carolina Call: (919) 744-5050 or FAX (919) 744-5054 g @ 
In Canada Call Omni Provincial Electronic, Inc.: 


East / 514-648-8432 ¢ Central / 416-841-6740 * West / 403-291-9639 or 604-589-3822 
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Using white lights 
to mark radio towers 


Parabolic reflectors on white strobe lights reduce ground scatter light. As a 
result, more tower owners and operators can take advantage of white 
strobes to reduce tower operating and maintenance costs. 


By Lew Wetzel 


When selecting aviation warning bea- 
cons to comply with Federal Aviation 
Administration (FAA) regulations, own- 
ers and operators of communications 
and broadcast towers typically opt for 
the slow-burning, red incandescent type 
rather than quick-flashing white strobes. 

It is a comfortable choice. Red bea- 
cons have been around for so long that 
they became an accepted quantity. Plac- 
ing white strobes on a new tower—or 
converting from red beacons and side- 
lights to white beacons on existing 
towers—is risky business, many believe. 

Now, because of a new design for 
white strobes and other advances, tow- 
er owners, operators and licensees have 
more reason than ever to use white 
strobe beacons either alone or in com- 
bination with red beacons. 


Scatter light 

Tower owners and operators have 
shied away from white strobe beacons 
because they perceive them as more dif- 
ficult and costly to install and more 
noticeable than red beacons to viewers 
at ground level. 

Actually, white strobe beacons are 
easier to install. For towers of moder- 
ate height, only a top white strobe bea- 
con is required. For the same tower to 
meet requirements with red lights, a red 
top beacon and three side lights and ca- 
bling may be necessary. Moreover, the 
white strobe light’s electronics are easy 
to adjust. 

The real drawback of white strobe 
beacons is the dispersion of light 


through their Fresnel lenses. These 
large, ribbed acrylic lenses are used by 
almost all white strobes to focus light 
energy into a relatively narrow beam. 

Conceived in 1821, Fresnel lenses 
came into widespread use in lighthouses 
around the turn of the century. (See pho- 
to below.) But the Fresnel lens was de- 
signed for point sources of light, not the 
light radiated from a large helical 
Nashlamp. 

The traditional Fresnel lens-helical 
flashlamp configuration does not pro- 
vide an optimum vertical and horizon- 
tal light beam pattern, causing some 
light energy to be dispersed outside the 


1) 


fie 
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This example of a Fresnel lens was in- 
stalled in the Petit Manan lighthouse in 
Maine in 1855. It was manufactured by 
Henri LePaute of Paris. Photo courtesy of 
the Shore Village Museum, Rockland, ME. 


intended beamwidth. (See Figure | on 
page 12.) 

Although the attention-getting flash 
from a white strobe beacon is highly ef- 
fective in warning pilots of an obstruc- 
tion in their flight paths, the light scat- 
tered by a strobe’s Fresnel lens makes 
it noticeable on the ground. 

Red incandescent beacons use Fres- 
nel lenses, but their scatter light is not 
a problem. Although they consume as 
much as 25 times more power than 
white strobes during night operation, the 
two incandescent bulbs in a red system 
operating at a combined 1,240W pro- 
duce a much softer color—so soft, in 
fact, that red beacons are not effec- 
tive in marking towers during the day. 

Because of the scatter light from a 
white strobe equipped with a Fresnel 
lens, the less conspicuous red beacon of- 
ten has been the only acceptable option 
for towers in densely populated areas 
and certain other situations. 


New strobe design 

A new design for white strobe bea- 
cons largely has solved the problem of 
ground scatter light. The new strobe 
system can be employed in situations 
where only red beacons were viable 
before. 

Instead of using a large, bulb-like hel- 
ical flashlamp and Fresnel lens, the new 
beacon design employs three linear 
quartz flashlamps, each with its own 
parabolic mirror. The parabolic mirrors 
concentrate the light output and focus 
it into a narrow beam that effectively 


Wetzel is senior sales engineer with EG&G 
Electro-Optics, Salem, MA. He has worked in 
broadcasting and related fields since 1952. 
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Figure 1. The traditional Fresnel lens-helical flashlamp configu- 
ration does not provide an optimum vertical and horizontal light 
beam pattern, causing some light energy to be dispersed out- 


side the intended beamwidth. 


eliminates scatter light. (See Figure 2 
above.) 

The new reflector-type beacons pack 
more than 20,000 candelas of light in- 
tensity into a vertical beam of only 3° 
to 4°, about 50% narrower than Fresnel- 
lensed beacons. (See Figure 3 on page 


INTENSITY 


Figure 2. The new beacon design employs three linear quartz 
flashlamps, each with its own parabolic mirror, The parabolic mir- 
rors concentrate the light output and focus it into a narrow beam 


that effectively eliminates scatter light. 


14.) 

Because light from a white strobe can 
be seen much more easily at night, the 
light intensity is switched automatical- 
ly to 2.000 candelas at night. 

The new beacon design provides a 
long list of advantages, including lower 


Digital ANI 
Introducing CSC’s ID-33 Encoder for Automatic Number Identification— _ 


This state-of-the-art, subminiature ANI board will stop the horseplay and 
end the stuck mikes. It includes a time-out timer and emergency/status- 


messages as well as ANI; 


transmits the ID ina mere 
100 milliseconds. 
prices from $69 to $121. 
Call for brochure. 
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maintenance, lower energy consump- 
tion and less tower stress from wind- 
loading. 

Because the light output of the new 
flashlamps is intensified, they consume 
only 160W for daytime use and 30W at 
night. This compares with I80W and 


| GSC] CONTROL SIGNAL CORPORATION 


1985 S. Depew St. #7 Denver, CO 80227 (303) 989-8000 
CALL TOLL FREE 1-800-521-2203 


The New STABILOCK’ 4015 Radio TestSet @% 
Tests Great-Less Weight Y% 


Finally, a two-way radio tester that fits under a helicopter seat, weighs less than 20 Ibs., provides 
all the capabilities you've dreamed of in one unit, and doesn’t cost an arm and a leg. 
The STABILOCK 4015 packs a lot of features in a compact design: 
_ spectrum analyzer with audio 
C electroluminescent display for easy viewing night or day 
— licensed CLEAR CHANNEL LTR* testing capability 
_| memory cards to load and run tests automatically, including all cellular formats 
_ digital storage oscilloscope 
_] internal batterv 
Lighten your two-way test load today-call for more information on the STABILOCK 4015: 
1-800-225-5765 (in MA: 508-671-9700). 


CLEAR CHANNEL LTR is a registered vadernar of the EF Johnsan Company STABILOCK 4015)'s a registerec trademark of Schlumberger Technolages 


Quality Test Solutions ‘ 
Schlumberger Technologies 
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Schlumberger Instruments Schlumberger Instruments = , Schlumberger Instruments Schlumberger Technologies GmbH 
PO Sox 7004 Victoria Road ; 50 Avenue Jean Jaurés Ingolstadter Str. 67a 

829 Middlesex Turnpike Farnborough, Hampshire -jwomezs BP 620-06 D-8000 Munchen 46 
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TYPICAL RED INCANDESCENT TYPICAL HELICAL 
FLASHING BEACON WITH FLASHLAMP WHITE STROBE 
FRESNEL LENS COVER BEACON WITH 
FRESNEL LENS COVER 


at | OO FPO 


en LIGHT 


Figure 3, The new reflector-type beacons pack more than 20,000 candelas of light in- ie : 
tensity into a vertical beam of only 3° to 4°, about 50% narrower than Fresnel-lensed In addition to the gradual degradation 
beacons. 


50W for helical flashlamps and 1,500W 
for a red incandescent beacon and three 
steady-burning sidelights. 

In the new parabolic beacon, the 
reflector assemblies are laid flat in a tri- 
angular formation to provide full 360° 
coverage. Each reflector can be tilted up 
by the manufacturer to adjust the beam 
above the horizon to compensate for 
different terrains or obstacles and still 
comply with FAA specifications. 

Because Fresnel lenses used in tradi- 
tional white strobe beacons cannot fo- 
cus light output too tightly, they produce 
an unnecessary amount of scatter light 


BEACON WITH PARABOLIC anc ir ici q~ 
nected Ua prdlelesepe and require more electricity than para 


ACRYLIC PROTECTIVE COVER bolic flashlamps. 


Moreover, the light output from heli- 
— cal flashlamp-type white strobe beacons 
degrades significantly over the flash- 
lamps’ operating life. Danish Telecom 
has documented that, over a three-year 
perod, its helical flashlamps with Fres- 
nel lenses degraded to 40% of their 
original light output. 


of flashlamp efficiency, the lens’ interi- 


WIRELESS TEREPHNE SYSTEMS 


OptalPhone=": 


POINT TO POINT TELEPHONE LINKS 


Install full-service telephone circuits 
where wirelines cannot go 
Compander standard for low noise, 
toll grade audio 

In use in 30 countries by Bell and 
independent telcos, PTTs and industry 
VHF, UHF & 900 MHz 

4-wire lease-line emulators 

Works with FAX and Modem 
Simple to solar power 


ontalhone STAR 


POINT TO MULTIPOINT HHH 
RURAL TELEPHONE SYSTEMS D ooataty "cs 
* Same high quality audio ae 
as OPTAPHONE+ laid 
Expandable from 2 to 6 + ieee 
RFchannels 
True trunking serves up 


to 96 subscribers ( 
- i # Ht 
Built-in remote diagnostics Fy ( Ps 


CARLSON COMMUNICATIONS, INC. 


655 REDWOOD DRIVE * GARBERVILLE, CALIFORNIA 95440 USA 
800-283-6006 * 707-923-2911 * FAX 707-923-2655 
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Get Tough 
I: Add-Ons! 


SPECIAL ANI PRICING FOR DEALERS 


ANI Increases: Coded Conicunieattors provides dealer profit opportunities with 
: ANI sales as add-ons to radio systems sales. 
La Capacity We know times are tough in business, so to make it a little easier 
@ Control this month, we are offering a $1000 savings onan ANI system 
including decoder display and mini tn ANI boards. 
@ Safety You won't find a better deal on ANT than at Coded. We invented GE- 
STAR signaling, which created the ANI indust ty in 1971. Today we have 


m@ Profit the mobile signaling solutions you need for the 90s. 
Hurry and call us before June 30, 1992, when the offer expires. 


Coded Communications 


2375 Camino Vida Roble « Carlsbad, California 92009 
800/228-6367 (US and Canada) * 619/431-0077 (Local) 619/431-1372 (Fax) 


Any ANI order through June 30, 1992* 


“Includes decoder display and minimum 
10 ANI boards. Call 800/228-6367. Ask for our ANI special. 


Coded Communications LIMIT ONE SPECIAL PER CUSTOMER 
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or surface is oxidized by ultraviolet 
(UV) light and ozone. This gradual fog- 
ging, which resembles frosted glass, is 
caused by corona and UV light pro- 
duced by the trigger wire on the helical 
flashtube, which is pulsed 40 times per 
minute, 

The new parabolic reflector flash- 
lamps are linear in shape and about 5 
inches long. Fabricated of special 
quartz, the flashlamps do not produce 
ozone or UV light and are series- 
triggered, there by eliminating the cor- 
rosion and lens degradation associated 
with other beacon systems. 

Advanced acrylic materials used in 
the clear optical cover (no lens is 
needed) effectively withstand heat from 
the flashing lamps and cold from high, 
exposed locations. The materials remain 
stable to a temperature as high as 60°C, 
higher than any Fresnel-type lens in use 
today, and they are unaffected by UV 
light. As a result, the acrylic globe re- 
mains clear. 

Although using red incandescent bea- 


A quality-control technician at EG&G Electro-Optics inspects a linear xenon flashtube 
before it is installed in a parabolic reflector beacon. 


ment at 75% of the rated life of the 
lamps to comply with FAA and FCC re- 
quirements. This means lamps may have 


cons avoids complaints about scatter 
light, their maintenance can be a prob- 
lem. Red beacons require lamp replace- 


Kee 


Call or write today - 
AVTEC, INC. 


4335 Augusta Hwy. ¢ Gilbert, SC 29054 USA 


In Jouc 
with ACCESS” 


Color 
Touchscreen 
Consoles 
from Avtec 


ACCESS’ - Advanced Concept Communications 
Exchange & Signaling System for Utilities, 
Airlines, Gas & Oil Companies and Public 
Safety - A fully integrated, non-blocking, radio/tele- 
phone console system using color touchscreen 
technology. Touch control, pioneered by Avtec for 
high capacity voice communications systems, is fast 
becoming the new standard for dispatch consoles. 


Aviec is.a licensee of te ERICSSON GE MOBILE COMMUNICATIONS EDACS™ trunking system 


Avtec 


(803) 892-2181 * FAX (803) 892-3715 
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_ cushcraft/Signals 


_UltraLink CABLE 
‘Solves many problems experienced by mobile installers. 


Low-loss Teflon® dielectric 

¢ Withstands high temperature 

Fits standard RG58 size connectors 
Easily removed dual shields 

- Used in our base and mobile antennas 


Cushcraft/Signals supplies a complete line of base and 
mobile antennas. Call us or your favorite distributor for 
fast delivery or our latest catalog. 


1-800-258-3860 - FAX:1-800-258-3868 


cushcraftt/ Signals 


48 PERIMETER ROAD, MANCHESTER, N.H. 03103 USA « TELEPHONE; 603-627-7877 » FAX: 603-627-1764 * TELEX: 4949472 
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to be replaced as often as twice a year. 

Tower owners, operators and licen- 
sees can be held liable in the event of 
an aviation accident if proper beacon 
maintenance has not been carried out. 
Non-compliance with FCC rules may 
result in substantial fines, 

Obviously. all types of warning bea- 
cons require periodic lamp replacement 
to keep light intensity within FAA and 


SIEMENS 


FCC specifications. Red incandescent 
lamps normally are replaced every six 
to nine months: white-strobe flashlamps 
normally are relamped every two years. 
The new parabolic-reflector flashlamps 
can operate within specifications as long 
as three years without replacement. 
Longer lamp life means fewer trips to 
the top of the tower. A single trip can 
cost anywhere from $300 to $1,000 for 


Siemens and the sun. 
Dependable power, anywhere. 


In telecommunications systems of 
every sort, from highway emergency- 
phones used only intermittently, to 
radio and television stations broad- 
casting all day —you'll find Siemens 
solar modules providing continuous, 
dependable power 


High-efficiency and field-proven 
performance have made Siemens 
M-Series modules the leading choice 
for solar powered telecommunica- 
tions installations. 


So 


SZ 


T= = 
AZZ 


Loe 


For quality photovoltaic products. 
backed by a company that can give 
you the support you need, anywhere 
in the world, make the intelligent 
choice. Insist on Siemens. 


For complete information contact: 


Siemens Solar Industries 
PO. Box 6032 

Camarillo, CA 93011 

Tel: 1-800/272-6765 
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labor alone, depending on the tower lo- 
cation and height. Replacing a Fresnel 
lens on a red or white beacon may cost 
$500 to $900, not including lamp re- 
placement. 

With only 1.3 square feet of surface 
because of its low-profile acrylic cov- 
er. the parabolic system is less vulnera- 
ble than other beacons to corrosive UV 
light. vandals’ bullets and high winds. 
The windload is 72 pounds at 150 mph. 


Replacing red lamps 

If you already are using incandescent 
red lamps, you may want to—or have 
to—keep using them. Red beacons may 
be the only option for marking towers 
in densely populated areas and certain 
other situations, such as near airports 
or in tower clusters where the FAA re- 
quires uniformity with other red bea- 
cons already in operation. 

Ifa red beacon and sidelights are in 
use for night marking, the FAA requires 
the tower to be painted in bands of in- 
ternational orange and white paint. Paint 
deteriorates at different rates depending 
on location and weather, but most tow- 
ers must be repainted every few years 
to maintain the paint’s color and cover- 
age. Modern towers made with hot- 
dipped galvanizing do not hold paint 
well. No-lcad paints that meet environ- 
mental requirements do not hold up as 
well in various weather conditions as 
previous mixtures did. 

Fortunately, in many situations the 
FAA approves the substitution of a white 
strobe beacon for daytime use in place 
of paint. The typical cost of a beacon, 
$2,300 to $2,500, can be roughly 
equivalent to the cost of painting the 
tower once. Thereafter, every painting 
omilted is money saved. 


Highlighting the options 

Would you be better off with a white 
strobe beacon? 

If scatter light is the main objection 
to using white beacons, the parabolic 
reflector design may be the solution. 

If maintaining paint and red lamps is 
too expensive, a white strobe can help 
to reduce repairs, lamp replacement. 
energy costs and painting. 

The options are not mutually exclu- 
sive. You may have more options than 
you think. ‘tal 


Catalog 


Call or FAX today 
for your free Catalog of 
the finest Interconnects, 
Rural Telephones, Radio to 
Telephone Remote Units 
and Shared Repeater Tone 
Panels in the business! 4 


Rural Tebephonn Remote Unit 


MODEL RT8 RURAL TELEPHONE 
SYSTEM. Extends telephone lines 
with radio. RT8-TU $299. 

RT8-RU $299. FCC & DOC Reg. 


MODEL CS-700 LOW COST 


SIMPLEX PATCH, VOX Enhanced or 
VOX Controlled Sampling $279. 


DUPLEX PATCH. With built-in 


. we fe 


Pa l0th Anniversary 


MODEL CS-800 LOW COST FULL pr ————— Peace 


Repeater Maker $299. FCC and 


DOC Reg. [. ane: 
sareesarem, oe 2 

. With Repeater AutoRemote tytn arwore vac 
Maker, Remote Base, Paging and ly, | 


more $499. FCC & DOC Reg. 


MODEL 9800D & 9800R 
“MicroPatch.” Control Station or 
Semi-Duplex Patch with Repeater 
Maker, Remote Base, Paging and SBS co Set aan 
more $499. FCC & DOC Reg. 


MODEL 6800D & 6800R 
“AutoRemote.” Allows office 
phones to double as Remotes $549. 
(Registration not required.) 


MODEL 3850 SHARED REPEATER 


TONE PANEL. Selectable 38 or 50 
CICSS tones $499. Prices are dealer net. 


MODEL 3850 
Shared Repeater Tone Panel 


10.01). <wemasmensenomtememees 


Inquire about 


volume export pricing. 


oe ‘Connect Systems Inc. TOLL FREE (800) 545-1349 
= 2064 Eastman Ave., #113 PHONE (805) 642-7184 
o Ventura, California 93003 FAX (805) 642-7271 


CSI is a registered trademark of Connect Systems Inc. 
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Tower lighting: Complying 
with FAA, FCC regulations 


Radio licensees cannot necessarily rely on tower owners to observe and 
document tower light operation and to report and repair malfunctions. 
Federal regulations make licensees responsible for compliance. 


By Nicki Mezger, Dave 
Dauffenbach and Phil Voegeli 


Compliance with FCC radio tower 
lighting requirements is an issue facing 
many radio licensees and tower owncrs. 

Continuous observation of lighting 
equipment operation reduces the risk of 
aircraft colliding with towers and the 
risk of monetary forfeitures imposed by 
the FCC for non-compliance. 


Mezger is president, and Dauffenbach and Voegeli 
are design engineers at ICT Systems, Wichita, KS. 
The company offers tower lighting products and 
malfunction reporting services described in this 
article, 


Aviation safety, administered by the 
Federal Aviation Administration (FAA), 
is paramount. Almost without excep- 
tion, when the FAA wants lights on a 
radio tower, the FCC specifies lighting 
in every radio license issued for the tow- 
er. FAA evaluation factors include tow- 
er height, surrounding terrain, adjacent 
structures, population density and air 
traffic patterns. 

The FCC inspects radio towers and 
enforces aviation obstruction marking 
regulations against radio licensees. 
Pending legislation would place all ra- 
dio tower owners under FCC jurisdic- 
tion, not just owners of abandoned ra- 
dio towers as presently is the case. 


Instituting continous observation for 
existing towers may require upgrading 
both equipment and observation 
methods. 

Radio licensees on proposed new tow- 
ers have the opportunity to select or in- 
fluence the selection of lighting equip- 
ment, as well as observation, documen- 
tation and reporting methods intended 
to ensure continuing compliance. 

FAA and FCC regulations are incon- 
sistent, so radio licensees should be fa- 
miliar with both. (See box below.) The 
intent and interpretation of the regula- 
tions make a difference in the equip- 
ment used to control and monitor tow- 
er facilities. 


Tower illumination: FAA and FCC regulations 


FAA 


FCC 


Any failure or malfunction that lasts more than 30 
minutes and affects a top light or flashing obstruction 
light regardless of its position should be reported immedi- 
ately to the nearest automated flight service station 
(AFSS) or flight service station (FSS) so a Notice to Air- 
men (NOTAM) can be issued. (FAA Advisory Circular 
AC70/7460-1H, Chapter Two, Paragraph 23) 


Note: The FAA statement is more stringent in that it al- 
lows only 30 minutes from time of failure for the prob- 
lem to be reported. 


a 
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The licensee — (a) Shall report immediately. ..any ob- 
served or otherwise known extinguishment or improper 
functioning of any top steady burning light or any flash- 
ing obstruction light, regardless of its position on the an- 
tenna structure, not corrected within 30 minutes. (FCC 
Regulations, 47 CFR 17.48 in part) 


The FCC ruling reads that notification must be given within 
30 minutes of observation of a flashing beacon outage if not 
corrected within that time. 


Observation is the key and, when taken in conjunction with 
47 CFR 17.47, the interpretation is more lenient than the FAA 
ruling. Part 17.47 reads that there is to be a visual observation 
of lighting or observation of an automatic indicator each 24 
hours. Although it reads that, alternatively, the licensee can 
install an automatic alarm system, the statement requires notifi- 
cation within 30 minutes of the time the outage is observed. 


You've been wanting a 10 dBd antenna 
that really delivers 10 dBd all the way 
across the band. One that covers the 
entire 806-960 MHz range in 3 bands, 
allows for duplex cellular operation and 
has 1500 Watt power capability. 


We listened, and now you have one. 
The Celwave PD10183. 


It's the top performing, pattern constant 
throughout the band, 187 mph wind 
beating, transposed dipole array, 
copper radiating elements enclosed in a 
rigid fiberglass radome, omnidirectional 


stroke of genius that won't punch holes 
in your system. 

Whether you mount it upright or invert 
it, electrically downtilt it or add a 
directional reflector, anything less than 
a PD10183 is less than perfect. 


CELWAVE = 


DIVISION OF RADIO FREQUENCY SYSTEMS 


Celwave, Route 79, Marlboro, NJ 07746 
(908) 462-1880 « (800) 321-4700 


21992 Radio Frequency Systems. Inc 
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Devices to control when the tower is 
illuminated and how flashing beacons 
operate have been manufactured for 
many years. Although not all such 
devices comply with regulations, how 
they should work is relatively clearly 
defined, and it is easy to obtain proper 
operating hardware. 

Requirements for documenting and 
reporting lighting equipment malfunc- 
tions often are misinterpreted, misun- 
derstood and, to some extent, disregard- 
ed. Three methods are in common use: 
SUPPLY POWER > Visual observation—Someone near 
| the tower observes it daily and logs the 
date and time of observation. The ob- 
server usually is instructed to report im- 
ie mediately any problem observed. The 
MONITOR ] log documents observation and mal- 
function reports. 

> Passive alarm—To observe tower 
lighting passively, a closed-contact 
alarm is connected to the illumination 
control and linked to a radio licensee’s 
transmitter equipment. 

Lamp outage signals are sent through 
the radio licensee's remote control sys- 
tem to a central monitoring facility. The 
alarm may indicate a lighting system 
malfunction, or it may tell specifically 
which beacon or sidemarker light is out. 

> Active alarm—Active tower light- 
ing observation may use a modular. 
Figure 1. An operational block diagram for a tower lighting and environmental contro! = ctand-alone controller. The controller 


system, The central control unit processes data from sensors, controls lighting and monitors and logs tower operating char- 
other tower facilities, and communicates with the central monitoring facility. ais a 
acteristics continuously. When a mal- 


function triggers an alarm, telemetry 
carries the indication to someone desig- 
nated to handle lighting matters. 


FUSING 


RELIABLE 
2-WAY RADIOS 


For Quality manufactured 


Intelligent alarms 

Flexible site control and data collec- 
tion systems apply control and monitor- 
ing methods to collect data about actu- 
al operating conditions at tower facilities 
24 hours a day. Reports generated from 


mobile radiotelephones the data can provide: 
with technical support, C1 tower illumination and lighting ex- 
ft Unguishment times, 
anne “ é aed O) current readings during operation. 
widebandwidth, © outage alarms. 
CTCGSS tones, O response summaries. 
and cloneable Th Ries logs of problem reso- 
CONTACT: ‘ 


O “back in service” notifications. 


TAD RADIO © lamp burn times. 
of Canada ine. O lamp operation per time interval. 
509) 326-1511 0 temperature status. 
= O building access. 
Fax (509)326-1430 Canada Ph{604)545-1150 O outage durations. 
P.O. Box 10160, 612 N. Maple, Spokane, WA 99209 
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When 
every 
second 
counts... 


TDM-150: Our state-of-the-art, 120+ channel console 


Count on the reliability and performance 
of communications consoles from Orbacom 


In an emergency, reliable communications are the lifeline division multiplex (TDM) digital audio processing and 
for survival. That’s why so many communications systems complete microprocessor control, Operation is simple and 
rely on Orbacom’s CALIDA and TDM-150 consoles. Their menu-driven. Reliability is ensured through surge protection, 
superior performance and solid self-healing diagnostics, and battery backup. 


Eight levels of multi-channel radio and tele- 
phone patch may be run simultaneously, 
and an internal paging signalling en- 
coder generates any sequence you’ll 

ever need. Plus the best two-year 
console warranty in the business. 


dependability have been proven in 
the most demanding applications. 


If you need the control flexibility 

of a big console on a small budget, 
CALIDA is for you. CALIDA handles 
16 channels, includes a multi-format 
paging and signalling encoder, is Take your pick. CALIDA for pro- 
completely user programmable, and fessional performance in smaller 
features a 12/24 hour clock, VU meter, CALIDA: Big console flexibility for smaller systems systems. And TDM-150 for state- 
alert tone, crosspatch, service of-the-art performance on 120 
intercom, desk mic with PTT and channels or more. Either way you 
monitor switches, surge protection, can count on Orbacom. Our com- 
and a wealth of other professional! munications consoles are the most 
features. reliable you can buy, and have 
been since 1970. 

If your service requires a state-of- 
the-art dispatch console, Orbacom’s 
TDM.-150 is the solution. TDM- 

150 is a custom system, so we'll 


Call (609) 829-4455 

and let Orbacom solve your 
dispatching problems. Orbacom 
configure it the way you need it — Systems, Inc., 1704 Taylors Lane, 
up to 120 channels or more and = . : Cinnaminson, NJ 08077; 
120 positions. TDM-150 uses time- RET UEL ie Rae: Connon FAX: (609) 829-6980. 


| onsacom 
[X = SYSTEMS, Inc. 


Circle (20) on Fast Fact Card 


O) recommended lamp replacement 
time, 

The same monitoring capabilities can 
improve control of heating, ventilation 
and air conditioning (HVAC); site intru- 
sion; perimeter lighting; and security 
access. 

Figure | on page 22 is an operational 
block diagram for a tower lighting and 
environmental control system. The 


Count on Mobile Mark to 
come up with this new, 
economical two-way antenna: 
shown with a black/chrome 
base and a 1/4 wave whip. 
Available for 140-950 MHz. 


It's just one dependable part 
of our new roof and body 
mount antenna line that 
includes UHF, VHF and 

Low band antennas. 


Quick Disconnect 
Mechanism lets the 
whip come off easily. 


Now, a two-way line 
you can count on. 


Spring Loaded Center Contactor 
means quality reception inat lasts. 


COMMUNICATIONS ANTENNAS 
3900-B River Road, Schiller Park, IL 60176 800-648-2800 or 708-671-6690 


lighting control is preselected from stan- 
dard tower configurations with operat- 
ing limits set according to FAA and 
FCC requirements. Lighting control 
differs from site to site and can be modi- 
fied readily to meet special needs. 
The customer supplies utility power 
to the tower control unit’s power input. 
Via internal wiring, the system distrib- 
utes power to the main processor pow- 


All are engineered for 
outstanding performance, 
and backed by solid sales 
support and warranty. 


Count on Mobile Mark for 
continuing service long after 
the sale, too. Our 43-year 
reputation for responsive 
service is unequalled in the 
mobile communications 
industry. Call today. 


Neoprene O-Ring 
Seal effectively 

keeps moisture out 
of the connection. 
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er supply, including its battery backup. 

Analog conversion blocks (ACBs) in 
the central control unit operate the con- 
trol relays. The ACBs analyze data 
received from dual photocells, lighting 
monitors and other sensors to control 
output contactors on the relays that 
switch power to the tower beacons, side- 
markers and other control points the 
customer designates. 

Power outputs to the tower lights are 
fused, as is the central contro! unit 
input. 

An on-line uninterruptible power sup- 
ply (UPS) powers the central control 
unit to ensure that utility power fluctu- 
ations do not hinder data accumulation 
and processing. 

Remote communications with the 
central control unit can be conducted 
with any RS-232 communications de- 
vice. Telephone lines, radio frequencies 
and microwave links can be used to 
communicate with the central control 
unit according to site requirements and 
customer preferences. 

Sensors are monitored constantly, and 
their indications are compared to nomi- 
nal site operating characteristics. When 
there is a difference, the central control 
unit calls the central monitoring facili- 
ty and transmits the information to an 
operator on duty. 

The central control facility is attend- 
ed 24 hours a day. A control facility op- 
erator telephones the FAA to report light 
outages and restorations of lights. 

These “live telephone calls’’ are the 
best way of complying with reporting 
requirements because notification by 
this method always satisfies the FAA. 
Other methods, such as automatic data 
transler, facsimile messages and auto- 
matic telephone dialers that play re- 
corded messages may be rejected by the 
FAA as satisfactory reporting because 
such notifications may not reach the 
right FAA flight service station employ- 
ee within 30 minutes of an outage ob- 
servation. 

The interactive system documents 
alarm indications and responses 
automatically. 

HVAC and security control give the 
management active control over energy 
consumption and access by authorized 
people. Access is controlled and logged 
to provide security and documentation. 


fod 5) 


We interrupt this magazine to bring 
you some important messages. 


RE TURN p te ‘ WE SUN 


C-Mark Il “i C-Mark I 


¢ t 
FIL PUTIN, MASTESLD f oe * RE UAN ATL MASILA DE OCLI TE 


C-Mark I poet C-Mark UMARE RM 


C-Martk I! single-window 


ANI decoder-Display STUCK-MIC REQUEST-TO-TALK 


List price $995 


Only the new C-Mark Series of ANI decoders . Find out more about the quality, economical new 
from Cimarron Technologies identify and ey solution that gives you all the advantages of ANI and a 
display unique codes for all these messages. whole lot more. Contact your mobile radio dealer or 

Plus, we offer you a complete, versatile GE- 4 Jack Batchie, Sales Manager, Cimarron Technologies, 
_ Star/STAR compatible ANI 934 S. Andreasen 
E\ system that includes: Drive, Suite G, 
*CEU-1 sub-miniature Escondido, CA 

ANI encoder, 92029-1919, 

¢C-Mark | decoder- 1-800-487-7184 
computer interface. me” in USA and 
¢C-Mark II single-window. ™ California. Or call 
*C-Mark II multi-window. Battery-operated (6 ]9)738-3280. 7 
+ Battery-operated, hand-held hand-held programme: ae malta 
; ’ AN! decader -display. 
programmer 


*No-hassle three-year warranty on mate- CIMARRONI 
rials and workmanship. TECHNOLOGIES 


CEU-I ANI encoder. GE-STAR is @ registered trademark of General Electric Corporation 


List price $86 
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Steps to follow 
to procure a tower 


Plan not only for present requirements but for future changes and additions 
to ensure your tower will meet your needs during its useful life. Various 
manufacturers offer a wide selection of choices. 


By Kurt Penfold, P.Eng. 


Tower procurement usually starts 
with a need, as defined by an assortment 
of antennas and transmission lines to be 
placed at various heights at a given 
location. 

Possible future antennas and trans- 
mission line requirements should be 
considered, too. The planning stage is 
the best time to consider potential 
changes, additions or both to future an- 
tenna loading. The cost of procuring ad- 
ditional tower strength at the outset is 
small, compared to the cost to reinfore- 
ing an existing tower and foundation. 
Major. unplanned changes in antenna 
loads made after tower installation 
usually require such reinforcement. 
Sometimes, the tower may have to be 
replaced with a larger one. 


Procurement approaches 

© Single source—One way to procure 
@ tower is to retain a tower company’s 
services and their engineers’ advice to 
design an economical tower that in- 
cludes extra capacity for certain future 
attachments. Few tower buyers use this 
approach because, although it yields a 
suitable tower, it does so without com- 
petition from multiple tower designers 
and suppliers. 

© Specification and bid—Another way 
is to write a specification yourself or to- 
gether with a consultant and to solicit 
bids from several tower companies. The 
specification should request sketches or 
drawings of the proposed tower and 


Penfold is engineering manager at Trylon 
Manufacturing, Elmirt. Ontario. 


Design, supply and installation of a self-supporting tower cost two times or more what 
they do for a guyed tower, depending on height. 


foundations. Towers from different ven- 
dors can differ in size and, therefore, 
price. Caveat emptor. (Let the buyer 
beware.) 

To win a competitive bid by offering 
the lowest price, the designer tends to 
make the tower as small as possible, 
given the antenna and transmission line 


loading; building code requirements; 
deflection; and conditions set by the 
buyer. Tower buyers who use competi- 
tive bidding should work closely with 
radio design and network system plan- 
ning groups to ensure their specifica- 
tions meet structural capacity and sta- 
bility requirements for the initial and 
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.-POWER ON WITH ASTRON 
DC TO AC POWER INVERTERS... 


Operate the following equipment from any 12vdce source including 
Cars, Trucks, Boats and RV's ETC. 


Laptop. and notebook computers 

Facsimiles 

Battery Chargers for laptop & notebook computers, cellular phones and camcorders. 
Computer peripherals, scanners and printers. 

Stereos, VCR and TV. 


Test equipment, power drills and other electronic equipment. 


Output power 


PI-125 


SPECIFICATIONS 


PI-250W 


PI-600W 


30 minutes: 125 watts 250 watts 600 watts 
Surge: 200 watts 500 watts 1500 watts 
Continuous: 100 watts 200 watts 500 watts 
Input Voltage: 10 to 15 VDC 10 15 VDC 10 to 15 VDC 
Output voltage: 115 VAC RMS + 5% 115 VAC RMS +5% 115 VAC RMS + 5% 
Output frequency: 60 Hz+ 2% 60 Hz + 0.01% 60 Hz +0,01% 
Output waveform: modified sinewave, modified sinewave, modified sinewave, 
phase corrected phase corrected phase corrected 

Efficiency: 90% 90% 90% 
Low battery alarm: 10.7 V 10.7 V 10.7.V 
Low battery shutdown: 10 V 10 V 10. V 
Dimensions (H x W x L): 1:2" x 3.5" x 4.5" 1.5" x 4.5" x 6" 3" x 9" x 10" 
Weight: 14 oz. 1.25 Ibs. 5.25 Ibs. 

Protection features: 
Over temperature: Electronic shutdown Electronic shutdown Electronic shutdown 
Overload: Electronic shutdown Electronic shutdown Electronic:shutdown 
Short Circuit: Electronic shutdown Electronic shutdown Electronic:shutdown 
Reverse polarity Fuse Fuse Fuse 
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ASTRON 


CORPORATION Q Autry © Irvine,CA 92718 (714) 458-7277 * FAX (714) 458-0826. 
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Tower procurement approaches 


(1 Single source—Use a tower company’s services and thelr engineers’ ad- 


vice to design a tower. 


C) Specification and bid—Write a specification yourself or together with a con- 
sultant and solicit bids from several tower companies. 


© Consultants—Hire a consultant to design, analyze and inspect. 


future antennas. transmission lines and 
other attachments. 

Reputable tower designing and 
manufacturing companies are sources 
for reliable information about prices, 
schedules and engineering guidance. 
Such companies have engineers and 
technicians who work closely with pur- 
chasing. manufacturing and erection 
teams. 

* Consultants—Consultants who 
specialize in towers are a source of un- 
biased, objective information for writ- 
ing tower design specifications. They 


SM-4000 Series 
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offer professional services, including 
design, analysis and inspection, They 
can check designs produced by others 


to ensure specification conformance if 


there is any doubt about a proposed or 
installed tower, 


Load characteristics 

For the most part, an attachment’s 
size and shape affect tower loading more 
than its weight. An antenna’s weight sel- 
dom has much to do with calculating the 
tower size. 

For example, on a 90m-high guyed or 


self-supporting tower, if all the anten- 
nas and transmission lines weighed only 
| pound, the calculation of forces that 
affect the tower's components and 
deflection would differ only slightly 
compared to a calculation that includes 
true weight. Conversely, if the antennas 
and transmission lines on the same tow- 
er are considered as weighing 2,000 
pounds and as occupying no space, the 
tower analysis would reveal much low- 
er forces affecting the tower components 
and a markedly different deflected shape 
than an analysis that includes the true 
space the load occupies. 

Economy can be achieved by attach- 
ing transmission lines to or close to the 
tower legs to limit wind and ice load ex- 
posure. Money initially saved via this 
method may be spent later if a line must 
be “unbundled” because labor must be 
paid. 

Angle adapters are an alternative, but 
they can add a substantial, unnecessary 
cost. 

Where it is practical. the preferred al- 
ternative is to use transmission line 


“It Is Essential That All Components 
Of Your Communications System 
Perform With Reliability.’ 


For more than 18 years, MAXON has been designing and 
manufacturing professional FM two-way communication 
products. MAXON’s full line of accessorized products include 
several hand portable and mobile radios to fit every budget 
and application. 


Call MAXON or your nearest 
Authorized Dealer TODAY 
for more information on our 
complete product line. 


maxon 


® 


Maxon America, Inc. 
10828 NW Air World Drive 
Kansas City, Missouri 64153 
816/891-6320 
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Fax: 816/891-8815 


FREEMAN ENGINEERING ASSOCIATES, INC. 


presents integrated paging and voice page review including: 


¢ Analog and Digital Paging ¢« TNPP Networking 
¢ Trunk Concentration ¢« Redundant Storage 


* Qutdial with Call Forwarding « T-Span and Analog Trunk Compatibility 


’ 


“Advancing communication through, the hands of time.’ 


Li “YQ 


qn. (FREEMAN ENGINEERING ) 


UY, 


“WE BUILDIT WW Z WE BACK IT 


3100 Fifth Street, Metairie, Louisiana 70002 
Office: (504) 831-7785, Fax: (504) 831-7859, Telex: 9102401822 


To find out more please call, write or fax! Your communication needs are important to us! 
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Standards tower purchasers may specify 


\ Canadian Standard $37, ‘‘Antennas, Towers and Antenna-Supporting 
Structures—A National Standard of Canada.” 


| RS-222D, ‘Structural Standards for Steel Antenna Towers and Antenna Sup- 
porting Structures—An American National Standard.”’ 


Note: Some manufacturers produce towers designed to criteria other than the 


national standards. 


brackets. These galvanized steel brack- 
ets have holes to attach standard 
stainless-steel hangers at 30-inch-to-60- 
inch intervals on the tower mast. They 
eliminate the need for nylon ties, angle 
adapters and stainless-steel wraplocks 
and allow the transmission line to be at- 
tached neatly with standard, servicea- 
ble hanger kits. 


Tower strength 

® National standards—Minimum rec- 
ommended tower strength requirements 
are published in structural standards or 


are specified by the purchaser. 

In Canada, with one exception, tow- 
er strength and design are not regulat- 
ed. Therefore, Canadian Standard $37. 
“Antennas, Towers and Antenna- 
Supporting Structures—A National 
Standard of Canada,” is not a legal 
requirement. 

In the United States, the tower design 
and construction standard is RS-222D, 
“Structural Standards for Steel Anten- 
na Towers and Antenna Supporting 
Structures—An American National 
Standard.” 


Clarity Plus. 


For clear, constant, long-distance signals, at ] 


competitive prices, look to Allgon 
high-performance antennas. 


Our quality, two-way mobile antennas 
feature NMO style mounts and high 
impact, textured molded bases. Along with 
heavy duty brass inserts, high resilience 
stainless steel and seven pound load 


pressure fittings, Allgon antennas offer you 
clarity and reliability unmatched in the 


industry today! 


For your cellular needs, Allgon also carries a 


tull line of antennas and mounts. 


Allgon American-made antennas ... 


the clear choice. 


Te8OOCETE*TIOOI 


4220 Clay Ave. 
Fort Worth, TX. 76117 
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ALLGON, INC. 
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Usually, these standards are specified 
by purchasers as the minimum accept- 
able levels of strength, material and 
erection requirements. 

These standards undergo constant re- 
view by committee. They are revised 
and reissued from time to time to reflect 
current knowledge of loading, analysis 
technique, materials and workmanship. 
Their content is consistent with other 
national standards that are referenced 
throughout the tower standard 
documents. 

A major difference between the 
American and Canadian standard is that 
the Canadian standard specifies manda- 
tory ice and wind loads. The American 
standard does not require ice loading. 

° Manufacturer standards—Some 
manufacturers produce a commercial. 
over-the-counter type of tower that is 
designed to criteria other than the na- 
tional standards. 

Such a tower represents a low-cost 
product for a specific and usually limit- 
ed application. Failure incidents tend to 
be more frequent with structures that do 


aa 


See, 
ALLGON 


Sales 800-878-7799 
FAX 817-656-0253 


Why Tinker 
When it Come 


Communications 


Cellular... 
Trunking... 


Tracking Generator... 


Around 
to Your 


Tit. FMIAM=A2008 
wT FOCUS HORIE Pos 


now available with the New FIV/AM- 1200S 


The FM/AM-1200S is still the most feature intensive of all 
communications service monitors. 


See for yourself: The FM/AM-1200S includes a 1 GHz spectrum analyzer, 1 MHz 
scope, 2 .V receiver, duplex capability, 150 watt power meter, RS-232 interface and 
numerous programmable functions—all standard in one self-contained, compact and 
portable unit. With three new options, the 1200S can now test cellular mobiles; 
CLEARCHANNEL LTR® compatible mobiles/bases; and duplexers, combiners and isolators. 

Think of the advantages of having all these features in one package. With the 1200S 
cellular option you no longer have to be concerned with what type of test interface the 
radio has. By connecting a coax between the transceiver and test set you are ready to go. 
When you need to verify a trunked radio, just connect the RF cable, enter the mobile and 
system information into the 1200S and execute. This now eliminates the need for “add-on” 
or accessory units to perform cellular and trunked systems testing. 

How many times have you wished for a convenient, inexpensive way to observe the 
frequency response of a cavity or duplexer? The new 12005 tracking generator option will 
do just that. By connecting two cables, you can observe the frequency response directly 
on the 12008’ CRT, providing for instantaneous monitoring of filter characteristics, 

Where else can you get all this capability in one communications test set? No where! 
Compare and you'll agree...the FM/AM-12008 és the logical choice. 


> Don’t tinker around! Buy IFR, the monitors that make CRAFTED WITH PRIDE 1 


the others seem like toys. 


IFR SYSTEMS, INC. 10200 West York Street, Wichita, Kansas 67215-8935 U.S.A., 
Phone 316/522-4981, TWX 910-741-6952, FAX 316/524-2623 


PLEARCHANSEL LTR™ ts a ceypstereel trademark uf EF ENSON C1. 
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Tower materials 


(= Angle—Steel angle offers strength, stability and low maintenance, but it 


may be more expensive. 


__ Round—Pipe, tube and solid steel have a high compressive capacity-to- 
weight ratio, but hollow sections may corrode and crack. 


not conform to either the Canadian 
Standards Association (CSA) or Ameri- 
can National Standards Institute (ANSI) 
standards. The best advice is to consider 
the risk and consequences of tower fail- 
ure before using this kind of product. 
For example, these towers usually are 
designed to survive a specific and uni- 
form wind velocity with no ice loading. 
They have little or no safety factor be- 
yond the wind loading. 


Tower types 

Types of towers can be classified into 
two general categories, guyed and self- 
supporting. Each type has different ca- 
pacity, stability and versatility limi- 
tations. 

The design, supply and installation 
cost of a self-supporting tower is ap- 
proximately twice that of an equivalent 
guyed tower at heights ranging from 
l6m to 76m. For towers higher than 
76m, the cost difference is much 
greater. 

Guy stays stretch with time. Guy as- 
sembly tension should be adjusted a 
year after installation and checked eve- 
ry five years thereafter. The scope of 
recommended tower inspection and 
maintenance is published by CSA and 
ANSI. 


Materials 

Steel—galvanized after fabrication—is 
used for most tower mast construction. 
Galvanized guy or bridge strand is used 
for most guy stays that support guyed 
towers. Tower lattice mast is made with 
a variety of steel shapes and connection 
types. 

© Angle—A common mast makeup 
for a tower supporting multiple micro- 
wave dishes and transmission lines in- 
cludes angle legs. angle bracing and 
bolted construction with a climbing lad- 
der inside the mast. This configuration 
offers relatively low manufacturing cost, 


high strength, high stability, easy anten- 
na attachment, easy maintenance and 
low shipping cost. 

But this type of tower has a relative- 
ly high, flat (angle) projected area, mak- 
ing it more expensive than a compara- 
ble tower made of round members, such 


There are many pros and 
cons to tower design, 
including material 
selection, welded or 
bolted connections and 
mast configurations. 


as pipe, tube and solid round, The price 
difference decreases as the antenna and 
transmission line load increases. 

© Tube—The most economical steel 
sections for tower mast components are 
hollow tubes and pipes with circular 
cross-sections. These sections offer the 
highest compressive capacity-to-weight 
ratio and lower wind resistance. Cana- 
dian designers and manufacturers have, 
for the most part, excluded the use of 
thin-wall, small-diameter, hollow sec- 


Types of towers 


tions for primary structural components 
(legs) in tower construction for several 
reasons. Even properly vented sections 
entrap debris and water, which later 
freezes, in time. 

Entrapped, freezing water expands, 
exerting pressure on the tube. The wa- 
ter may carry debris that can block the 
tube’s drain holes. When drain holes are 
blocked, moisture and any chemicals in 
it may be trapped inside the tube for an 
extended period. The tube’s galvanized 
inner surface can be subjected to cor- 
rosive action, depending on the acidity 
of the water, debris and chemical mix- 
ture within the tube. Morcover, the in- 
ner galvanizing may not be thorough. It 
is impossible to inspect the entire inside 
surface of a long, slender section. 

Inspecting a tower that has been sub- 
jected to corrosive influences and ex- 
panding ice pressures may not reveal 
structural distress until a crack or hole 
appears in the tube wall. Once the de- 
terioration becomes that serious, the 
tower may have to be dismantled. Such 
deterioration has led to the dismantle- 
ment of several guyed towers in Canada. 


Pros and cons 

There are many pros and cons to tow- 
er design, including material selection, 
welded or bolted connections and mast 
configurations that include transmission 
line bracket and ladder positioning and 
facilities for attaching antenna mounts. 
Even based on the same specification, 
bids for tower accessories such as 
grounding, climbing safety devices, 
anti-climbing devices and waveguide 
bridges may carry different prices. 

A thorough evaluation of a tower pro- 
posal and the tower company’s exper- 
tise and reputation, together with the 
price. should be carried out in the proc- 
ess of selecting a tower structure. 

Ling 


|. Self-supporting—Design, supply and installation of a self-supporting tow- 
er cost two times or more what they do for a guyed tower, depending on 


height. 


(. Guyed—Guy stays stretch with time. Tension should be adjusted one year 
after installation and checked every five years thereafter. 
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From benchtop to 

mountain top, the HP 8920A 
provides you with fast, easy 
and repeatable results. 


To keep a communications system 
running you have to get through test 
and troubleshooting fast. The 

HP 8920A gives you the capability to 
keep problems from mounting up. 

It has a built-in spectrum analyzer 
and tracking generator with markers 
for quickly finding signals. And 1 dB, 
2 dB, and 10 dB amplitude resolu- 
tion for tuning duplexers and filters. 


Built-in encode/decode capabilities 
like POCSAG, GOLAY, AMPS, 
NAMPS, TACS, NTACS, and NMT 


put paging and cellular tests right 
at your fingertips. You also get E.F. 


Johnson and E.G.E. trunking for the 


most signaling available in a service 
monitor. Along with save/recall, 
auto-tuning, and auto-print func- 
tions that make it easy to get fast, 
accurate results. 

Add to all this, easy-to-use software 
with repeatable, documented test- 
ing for spotting problems quickly in 
mobile, trunked and cellular radios, 
and AMPS base stations. And you 
can see why the HP 8920A helps 
you solve problems faster. 

So if you want to cut through test 
and troubleshooting, call 1-800- 
452-4844, Ask for Ext. 3204 and 
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Packard Co. TMSPK22UMRT 


we'll send you a video and a brochure 
that explain how the HP 8920A ‘* 
service monitor gives you the edge 
you need. 


— be aoe of the HP 6s 89208 


— ic cellular base station test a 
[NAMPS and NTACS cellular phone testing _| 


There is a better way 
HEWLETT 


@ PACKARD 


* Avallable Septucuber, 12 

CLEARCHANNEL CTR ia a registered irademark of E.P. 
Johnson Conipany, EDA ls a registered trademark of 
Krieason GE, Mobile Conmmnicavions, fycorporated. 


Pre-distortion simplifies 
mobile data integration 


Interfaces between data modems and existing voice-grade radios are more 
efficient with pre-distortion signal processing. Thus, a larger number of 


radio models can 


Photo 1. An eye pattern distorted by the 
Mitrek circuitry. 


Photo 2. An eye pattern of a pre-distorted 
signal. 


Photo 3. An eye pattern of a pre-distorted 
signal after it passes through the Mitrek 
circuitry. Note how the resulting signal is 
symmetrical and how it converges to three 
distinct points. 


By Barry Dorr 


Pre-distortion is a signal processing 
technique that yields more efficient in- 
terfaces between data modems and ex- 
isting voice-grade radios. 

A result of this technology is that a 
greater number of radio models can be 
used for 4,800bps and 9,600bps opera- 
tion, and fewer radio modifications are 
required. Thus, users can send high- 
speed data while retaining their invest- 
ment in mobile radio and base station 
equipment. 


How pre-distortion works 

As a general rule, higher data rates 
occupy more audio bandwidth than low- 
er data rates, requiring radios with a 
wider audio bandwidth. Audio group 
delay must remain relatively flat over 
this bandwidth. At 4,800bps data rates, 
voice-grade radios normally do not meet 
the requirements for bandwidth and 
group delay. 

System integrators traditionally solve 
this problem by modifying the radio so 
that the transmitted signal is sent direct- 
ly to the voltage-controlled oscillator 
(VCO) input. When this method is not 
possible because of low impedance, low 
distortion or the lack of a good audio 
summing point, the radio model is re- 


jected for use at high baud rates. 


The solution is to select a convenient 
transmit interface point and digitally 


Dorr is a senior engineer and group leader at Cod- 
ed Communications, Carlsbad, CA. He has 
B.S.E.E. and M.S.E.E. degrees with an empha- 
sis in communications and signal processing. The 
technology discussed in this article is incorporat- 
ed in Coded’s TQmodem product. 


be used for 4,800bps and 9,600bps operations. 


pre-distort the signal in the modem. 

As an example, the Motorola Mitrek 
radio’s VCO input has a 1000 input im- 
pedance, which is too low for a low- 
power data modem. The radio has an 
interface point that has high impedance 
and that allows summing of the voice 
signal, but it does not provide a satis- 
factory interface at 4,800bps, 

The audio magnitude and group de- 
lay of the transmit circuitry between the 
selected interface point and the VCO in- 
put are shown in Figure | on page 37. 
As with most radios, the Mitrek’s high- 


a, 


As a general rule, higher 
data rates occupy more 
audio bandwidth than 

lower data rates, requiring 

radios with a wider audio 
bandwidth. 


frequency audio response is limited to 
reduce noise. Although it is not shown 
by the graph, the low end of the radio’s 
audio frequency response is limited by 
capacitive coupling in the audio path. 

The audio spectrum of the 4,800bps 
Nyquist-filtered bipolar (NFB) signal is 
shown in Figure 2 on page 37. Because 
the signal has no low-frequency com- 
ponent, the low-frequency limitation 
due to capacitive coupling is not a 
problem. 

The high-frequency limitation, how- 
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Isnt there a handhe 
at meets everyones needs: 


He 
- WEehez 


Ty, 


Finding a handheld to please every- 
one in the company isn't easy! If you 
have been asked to find a radio that is 
“compatible,” “flexible,” “powerful,” 


The H19 is FM Approved for safe 8 hr. duty cycle (Tx 5: Rx as Standby 90), 
operation in hazardous environ- 
ments. With its stan- 16 channels with programmable Tx and 


| 
| 
‘ 1 


“reliable,” “intrinsically safe,” “operates #9] gly dard CM-71 battery = Rx CTCSS. Wide frequency coverage: 
in an RF rich environment,” and ilies). 2Ck,the H19 provides 150-165 MHz. 50 channels per-second 

“a good value”... your task may seem ws} this capability at scanning. Cloning. Fully synthesized. 
impossible. . - = no extra cost! Optiona DTCS. ptional DTMF encoder. 

Until now. ICOM’s H19 is the hand- 3 
held that fits all your needs! BI Th N meeps — every radio . 
sell with one of the best service records 

The IC-H19 was designed to interface a 4 C NCW 


with virtually every sophisticated con- 
ventional system. 

. Simple controls and 
rotary channel selector make it easy for 
anyone to operate. 


<<<, ME Aeceone 


7 in the business. Our 4 regional service 
centers and over 35 years as a leader in 
| communication technology assure you 
| of quality and peace of sigue 


ICOM America, inc, 2380-4146th Ave. N.E 
Bellevue, Washinglon 98004 

Land Mobile Sales (206) 454-8155 

All stated specifications are 1utect lo change without 
notice or abligation Al! ICOM rodigs significarity exceed 
FCC feguiahans limiting spunous emissions 119192 


. The H19 
is one of the most durable workhorses 
ever built. It is manufactured to Mil. 
Spec 810C and 810D specifications and 
constructed with state-of-the-art 
components. 


Allows you to operate in RF-hostile areas. 
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Definitions: 


Digital signal processing (DSP) — The processing of analog signal using 
digital techniques. 


Eye pattern — The waveform pattern of a modulated digital signal as seen 
on an oscilloscope. The vertical display is driven by the information-carrying 
waveform, synchronized by the system clock. 


Group delay — A type of distortion caused by different frequencies that 
take different amounts of time to pass through a filter. 


Nyquist-filtered bipolar (NFB) — A signaling technique commonly used 
at 4,800bps. The most salient characteristic of this scheme is that it has no 
dc component. Therefore, an NFB signal passes through capacitively cou- 
pled channels. 


Transfer function — A function that describes the magnitude and group 
delay response for a linear filter. 


Voltage-controlled oscillator (VCO) — The fundamental element of an FM 
transmitter. The VCO converts audio-level signals into deviations of an RF 
carrier’s frequency. 


64. 8.552 £30. 
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ever. causes distortion. Photo I on page 
34 is an eye pattern distorted by the 
Mitrek circuitry. The distortion it 
represents is unacceptable. 

The signal will be passed by the 
Mitrek if it is pre-distorted so that the 
transmit circuitry actually is required 


... the transmit circuitry 
actually is required for a 
clean signal. 


for a clean signal. This is done as 
follows: 

If the transfer function of the trans- 
mit circuitry is Hd(s) and the desired 
transfer function of the modem and 
processing circuitry is Hn(s), then the 
digital filter required for the Mitrek can 
be expressed as Hn(s)/Hd(s). 


Why? Let us count the ways. rugged, lasting performance. Efficient designs mean fast, 
Air-wound coils reduce loss. Soldered connections trouble-free installation and service. 

provide lasting contacts under the most strenuous Larsen Antennas offers a comprehensive selection of 

conditions. Kilrod® plated stainless steel whips turn mobile, portable, base station and cellular antennas. All 

maximum power into clear communication. New bases made exclusively in the USA to ensure strict quality 

featuring ultra-tough Makroblend™ resin guarantee standards and greater value. We’ve been setting industry 


Senc renee 
aaER 


Figure 1. The audio magnitude and group delay of the transmit circuitry between the 
selected interface point and the VCO input. 


Figure 2. Audio spectrum of the 4,800bps 
Nyquist-filtered bipolar (NFB) signal. 


With this filter, the cascaded response 


selected that is matched to a factory- 
is Hn(s)* Hd(s)/Hd(s) = Hn(s). recommended transmit interface point 
The pre-distorted eye pattern is shown 
in Photo 2 on page 34. When this sig- 


technique that allows high-speed data to 
nal is passed through the Mitrek trans- ae be sent using voice-grade radio 
mit circuitry, the result is as shown in In the modem, dig ital equipment—one of many uses for digi- 
Photo 3 on page 34. Note how the transmit filters for many i 
resulting signal is symmetrical and how 


tal signal processing in mobile radio 
goxols . i . communications. 
it converges to three distinct points. radio types are sto} ed in 


Pre-distortion is a signal processing 


Using digital signal processing to cor- 
memory. rect for the imperfections and differ- 
Implementing pre-distortion ences in existing radio equipment allows 
In the modem, digital transmit filters users to send high-speed data and retain 
for many radio types are stored in mem- i 
ory. During initial setup, a filter is 


their investment in mobile radio and 
MMT <<, ase station equipment 


UNCONDITIONALLY. 
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standards for over 25 years. 
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Our latest innovation is the Three Year “No Nonsense 


” For a free copy of our new 1992 Full Line 
Warranty. In the unlikely event that a Larsen antenna fails ' —s 2 pinto pare USA 
within three years of purchase, we’ll replace it at no i eo 
charge. It’s the best warranty in the business. You’ll rsen Aintennas 
probably never use it. But you'll love it just the same ? 


Lanen® and Killrod® are registered trademarks af | atsen Plectronus, lne., USA 
Makroblend™ ts 4 trademark of Miles, Inc 
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Remote power monitoring 
improves service response 


Have you ever responded to a mountaintop site, only to find you needed 
something from the service shop to fix the problem? A remote power 
monitor system could help you to avoid such a situation. 


By Andrew Singer 


Most land mobile radio communica- 
tions service companies have equipment 
at remote sites. The equipment may 
range from a remote base station to a 
trunked radio system. Each site may 
have many customers who depend on 
the equipment and need to know wheth- 
er it functions correctly. 

One way of finding out is to bring test 
equipment to the site. 

Another way is to use a remote pow- 
er monitoring system to monitor and test 
remote transmitters and antenna sys- 
tems. One such system includes a re- 
mote network controller (RNC); at least 
one remote power monitor (RPM); and 


Singer is product manager for Antennas 
Specialists. Solon. OH. When this article was 
written, he was senior applications engineer at Sin- 
clair Radio Laboratories, Tonawanda, NY. 


TO TELCO 


RF power sensors. The user furnishes 
a dial-up telephone line; modems; a per- 
sonal computer or terminal; an RS-232 
cable: RG-58 coaxial cable; and two- 
conductor shielded cable. 

As shown in Figure | below, the RPM 
communicates to the network controller 
via the local area network (LAN) data 
bus. The RPM visually monitors the site 
from a distance. It monitors as many as 
six RF channels for forward and reflect- 
ed power, six voltages and temperature. 
It has six open collector outputs. 

When connected to an RF power sen- 
sor. the RPM can monitor transmitter 
RF output and reflected power. 

The RPM’s six RF ports can be con- 
nected to a five-channel trunked system 
and combiner output or to six conven- 
tional repeaters. The alarm threshold 
can be set remotely for the lower limit 
on forward power and the upper limit 
on reflected power. 

Six voltage sensor inputs are availa- 
ble. They can be connected to any volt- 


REMOTE 
No. 1 


REMOTE (6 CHANNELS) 


NETWORK 
CONTROLLER 


REMOTE 
No. 2 
(6 CHANNELS) 


age source, including power supply, bat- 
teries and solar panels. Upper and lower 
limits can be set for alarm purposes. 
These inputs have a range of OVde to 
20Vde. Each input measures voltage 
independently. 

In cases where the power source is 
outside the range of OVde to 20Vde, a 
resistive voltage divider, such as the ex- 
amples shown in Figure 2 on page 40. 
can be used. 

A built-in temperature sensor with a 
range of O°F to 212°F is located in the 
RPM unit. An upper and lower alarm 
threshold can be set for this sensor. If 
the temperature exceeds the set limits, 
an alarm is generated. Alarms can be 
configured in various ways to alert oper- 
ators, technicians and others. 

The RPM’s six uncommitted open 
collector outputs can control other site 
equipment. They can pull 300mA to 
ground, These six switches can operate 
such devices as antenna cut-over relays, 
spare transmitter power amplifier 


REMOTE 
No. 3 


(6 CHANNELS) : 
TO MORE 


REMOTES 


REMOTE 
No, 4 
{6 CHANNELS) 


Figure 1. The remote power monitor communicates to the network controller via the local area network (LAN) data bus. The RPM 
visually monitors the site from a distance. [t monitors as many as six RF channels for forward and reflected power, six voltages 
and temperature. It has six open collector outputs. 
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Real Pagers for a Real World. 


uniden \j Today's pager customers come 
MICRO in all shapes and sizes. 

They include plumbers, and 
business people and moms. Just regular folles 
who don’t like being out of touch. 

And when it comes to choosing pagers, 
they're looking for qualities that fit these 
practical times. 

Like the ability to get the job done, 
without expensive gimmicks. And the 


solidness to endure the bumps and bruises of 


a not-so-perfect world. 

At Uniden, we've always designed our 
pagers with the real world in mind. So it's no 
surprise that as pagers become part of 
everyday life, Uniden is fast becoming the 
people's choice. 

If you want to sell pagers to the 
no-nonsense customers of today, stocke the 


pagers designed with the real world in mind. 


uniden 


© 1002 Uniden America Corporation 


Uniden pagers. 
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Don't Be Fooled! 


You don't have to pay a 
premium price for a 
premium antenna. 


BSXL Series Base 
Antennas 


Solid 
Collinear 
Element 

Structure 


Foam 
Encapsulation 
of Element 

Structure 


~t——— Fiberglass 
| Radome 
i with Polycoat 
Seal 


B/ 


Aluminum 


Pe al Base with 


Tough Epoxy 
Coating 


Ky N Connector Termination 


Compare with the 
Best! 


Many look alike antennas appear 
to be equal, but are simply 
constructed with a radome 
covering an end fed wire. 


We invite you to compare our 
price and performance! 


Call For Free Product Data Book 


1-800-634-4622 Fax (708) 790-9799 
Quality Products Made in the USA since 1978 


Comtelco Industries, Inc. 
501 Mitchell Rd., Glendale Hts., Illinois 60139 
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in some cases, the power source is not OVdc to 20Vdc. Resistive voltage dividers can 
be used where the voltage exceeds 20Vdc. Some examples are shown below. 


OV — 200V 


OV — 2,000V 


100K 1W 


For applications requiring amplification, such as microwave AGC, amplifier drive and 


fuel level, the circuit shown below amplifies dc voltage so it is within OVdc to 20Vdc. 
A simple formula, gain = Ri/R2, determines circuit gain. 


R2 


GAIN = R2/R1 


EXAMPLE: 
GAIN 10 = 10K/1K 


USE LOW-OFFSET OPAMP 
SUCH AS LF441 OR LF411 


Figure 2. Six voltage sensor inputs can be connected to any voltage source, including 
power supply, batteries and solar panels. Upper and lower limits can be set for alarm 
purposes. These inputs have a range of OVdc to 20Vdc. Each input measures voltage 
independently. Where the power source is outside the range of OVdc to 20Vdc, a resis- 
tive voltage divider or an amplifier can be used. 


stages, fans and air conditioners. 

Each RPM must be connected to the 
LAN master via a 502 coaxial cable, 
such as RG-58. This cable allows a sig- 
nal to transfer back and forth among the 
LAN master and remotes. 


Remote network controller 

The RNC can control as many as 40 
RPMs. It determines which specific re- 
mote is causing the alarm. It inter- 
rogates the RPM to find out which sen- 
sor has caused alarm. With this 
information, the operator can verify the 
alarm manually and localize the prob- 
lem. Then the right person with the 
right equipment can be dispatched to 
solve the problem. 

The RPM can take measurements dy- 
namically from all sensors: It can key 


all six transmitters; take measurements; 
and report the results in approximately 
10 seconds, Figure 3 on page 42 shows 
a typical screen display. With 50 RPMs, 
240 channels can be monitored. 

The RNC allows multiple companies 
to monitor remote equipment econom- 
ically. As many as 10 users, one at a 
time, can access the network through- 
out the RNC over a single phone line. 
The RNC allows each company to have 
its own password for access to its own 
equipment. 

The system manager assigns each 
company a password and an address for 
the remotes. Each company can have as 
many remotes as they need. as long as 
the total does not exceed 40. 

This networking concept allows for 
casy expansion. As the need for more 


How Ruby Parrish of Lynchburg, VA, 
helps protect over one million people 
in the Denver area. 


A lot of people are counting on Ruby. As a lead board assembler at Ericsson 
GE, Ruby Parrish is prepared to go to 
great lengths to help fulfill Ericsson 
GE’s “zero defects” goal for EDACS. So 
are all our other employees. 


Thanks to her and others like her, 
Denver-area police, fire, public works, 
and rescue personnel are equipped 
with a digital communications system 
they can totally trust. When one million lives are on the line, 
Only Ericsson GE's EDACS (Enhanced She won't settle for less than the very 
Digital Access Communications System) best quality. We're sure you feel exactly 


provides non-stop voice and data the same way. 


Years ahead in 
"syd, non-stop digital 
communications. 


trunking. If anv channel fails. another For facts about EDACS, plus a 

instantly takes its place. free booklet with true-life case 

Plus, EDACS* modular design makes it histories, call Ericsson GE 

upgradable and migratable to future Mobile Communications Inc. at 

digital technologies. 1-800-GE-12345 or 804-528-7643. Mobile Communications 


©1992 Eriesson GE Mobile Communications Inc. 
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Temperature Sensor 81.7 Degrees F 


Remote power 


Voltage Sensor 01 13.6 Volts DC 
Voltage Sensor 02 13.8 Volts DC 
Voltage Sensor 03 14.0 Volts DC 
Voltage Sensor 04 13.9 Volts DC 
Voltage Sensor 05 13.6 Volts DC 
Voltage Sensor 06 13.8 Volts DC 


monitoring system 


MANUFACTURER’S EQUIPMENT 
O) Remote network controller. 


O At least one remote power 


Power Sensor 67.5Fwd 00.4 Ref Watts Tonite 


Power Sensor 75.6 Fwd 00.5 Ref Watts 
Power Sensor 0 72.5 Fwd 00.2 Ref Watts 
Power Sensor 70.9 Fwd 00.2 Ref Watts 
Power Sensor 69.5Fwd 00.4 Ref Watts 
Power Sensor 73.5 Fwd 00.1 Ref Watts 


OC) RF power sensors, 


The door Is closed CUSTOMER-SUPPLIED EQUIPMENT 


O) Dial-up telephone line. 


Figure 3. The RPM takes measurements dynamically from all sensors: It can key all 
six transmitters; take measurements; and report the results in approximately 10 sec- 
onds, as shown in this typical screen display. With 40 RPMs, 240 channels can be 
monitored. 


O1 Modems. 

O Personal computer or terminal. 
0) RS-232 cable. 

O RG-58 coaxial cable. 


MARK ts your 
PERFORMANCE 
SOURCE 
FOR GRID 
ANTENNAS 


CO Two-conductor shielded cable, 


equipment grows, so does the need to 


*Constructed Of 6063 Aluminum For monitor the equipment. The RNC can 
Long Service Life operate with as little as one remote, and 
then grow with the equipment as 
*Low Windloading Characteristics needed. Alarms generated by the re- 
motes can activate a dialing sequencer 
*Universal Mount For Easy Installation to call certain numbers, alerting a tech- 


nician of trouble at the site. With a 


*4 - 15 Foot Diameters Hayes-compatible modem, the RPM 


RES ORR ae SER The EM and RNC have movable 
*De-icing Available cars, so they can be mounted at any 


depth in a 19-inch rack. All sensor out- 
puts use standard DB-25 connectors, 
The remotes are connected to the RNC 
Radiation Systems, Inc. via a single RG-58 coaxial cable, daisy- 
Mark Antennas Division chained throughout the building. ii 
1757 Winthrop Drive, Des Plaines, IL 60018 U.S.A. 

Tel 708-298-9420 * Fax 708-635-7946 


MANUFACTURING LINE-OF-SITE ANTENNAS FOR OVER 40 YEARS 
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Our Family's 5 ‘Best st Value 
Now 25 Watts And... 
8 Channels Better). 


“the GX1500 gives you Standard 
saly at a very affordable price, with 
eatures you can't find anywhere else 
dis price range. 

Now .the GX1500 has more power 
than ever, 25 watts UHF/VHF, and 
more channels — up to eight! 

Combine that with field pro- 

-grammability, cloning, all 37 E.1.A. 
CTCSS tones, a programmable Time- 
Out Timer, and Standard’s renowned 

dependability, and you've got one 
-solid-value. 


Built Tough From The Inside Out 

We engineered impact and vibra- 
tionyresistance. into. the GX1500 start- 
ing at the m 
+. the vibration-fesistant inside we use a 
“nearly. indestructible polycarbonate 
outside with a solid all-metal frame; 
then seal it to protect against dust and 
weather. Like the rest of the Standard 
family, the GX1500 is built with the 
quality you'd expect in radios costing 
hundreds more. 


Standard 


e Communications 


Delivering The Best 


it level: To protect 


Three Year Warranty — - 
The Industry’s Best 
At Standard, we stand for quality, 
and we stand behind our products. We 


~ back them with the industry's best 


warranty — three full years, parts and 
labor, 3 
See Your Standard Dealer ~ 


There's only one place'to see the 
GX1500 and find out what's up with 
the complete Standard Communications 
Land Mobile family of products, and 
that's your local Standard dealer. Call 
us for more information, and the 
location of the dealer near you. 

And if you're a professional radio 
dealer, and want to offer the kind of 
values only Standard delivers, isn’tit 
time we met? 


SCC c Standard ciinttiticatioat Land Mobile Division 4976 West North Temple Drive, Salt Lake City, UT 84116 800/767-6695 (FAX 801/359-4122) 
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Computerized service 
monitor applications 


Automated test routines for two-way radios and cellular base stations serve 
as examples of how to use computerized service monitors. Several test 
setups and routines can be used to speed service and improve quality. 


By Scott Swisher 


Microprocessor-based service moni- 
tors are bringing automated service ap- 
plications into common use. By au- 
tomating repetitive tasks and by 
improving service quality, these moni- 
tors save valuable technician time, 


RF CABLES (SIX) 


ANTENNA 
COMBINERS 


SCANNING 
RECEIVERS 


CHANNEL 
BANK 
SITE 

CONTROLLER 


whether they are uscd alone or in con- 
junction with other computers. 

Early service monitors enhanced 
technician productivity by combining 
several instruments in one package. 
Later monitors incorporated micropro- 
cessors to make them easier to operate 
and to provide more features. 

Test methods were manual: Button- 


RF SWITCHED AF 
SWITCH 


SERVICE 
MONITOR 


LAPTOP 
PERSONAL 
COMPUTER 
CONTROLLER/ 
TERMINAL 


PRINTER 


Figure 1, An automated optimization system for one type of cellular base stations uses 
a laptop personal computer with dual RS-232 ports. RS-232 is used rather than IEEE- 
488 because no added computer circuit boards are required. 


pushing and knob-turning controlled the 
monitor and the radio under test. At the 
time, most radios either lacked micro- 
processors or used them in basic con- 
trol applications. 

Service monitors and the radios they 
test are becoming more powerful 
through the increased use of microproc- 
essors and computers. Monitors and ra- 
dios are more like computers with RF 
circuitry than like radio equipment with 
computer components. 


Cell-site optimization 

Computer-controlled test and optimi- 
zation systems are ideally suited to use 
for cellular base stations because cell 
sites have many channels, their setup ad- 
justments require accuracy and the 
measurements are repetitive. Moreover, 
cellular base stations are designed to use 
a computer system for access and 
control. 

Figure | on the left shows an auto- 
mated optimization system for one type 
of cellular base station. 

The system uses a laptop personal 
computer with dual RS-232 ports as its 
controller. RS-232 is used rather than 
IEEE-488 because no added boards are 
required in the computer. 

The laptop personal computer is the 
ideal controller for cell-site optimization 
because the computer is required for 
other applications normally used with 
this particular base station. It is easy to 


Swisher is engineering manager for the Worldwide 
System and Aftermarket Products Division of the 
Land Mobile Products Sector at Motorola, 
Schaumburg, IL. The company’s R-2600 service 
monitor and HD-II cellular base station are the 
monitor and base station used in examples in the 
article. 
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MAXRAD, Inc. 


2495 Pon Am Blyd. 
Elk Grove, IL 60007 i 
Voice: (800) 323-9122 


Fox: (708) 595-3951 
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develop and use control programs on the 
laptop, which includes an independent 
display and a printer interface. The 
computer offers a hard disk drive and 
low-cost floppy disk data and program 
storage. 

The laptop computer sends operation- 
al commands to and receives data from 
the base station via the RS-232 port. A 
portion of this data, interpreted by the 


laptop computer and shown on its liq- 
uid crystal display (LCD) informs the 
operator of the site setup and configu- 
ration, 

The service monitor’s RS-232 port al- 
lows the laptop to control and to retrieve 
test data from the monitor. 

The laptop computer controls an in- 
terface in the monitor to operate an RF 
switch and to eliminate manual coax 


How to bring your obsolete 
system backbone up to date 
on a bare-bones budget: 


“Protocerataps” 


Midland Base-Tech'continuous-duty, 
high-performance base/repeaters. 


® Up to 250 Watts in low-band and 
VHF, 120 Watts in UHF. 

@ Up to four channels standard, 
eight optional. Full duplex. 


iim of Natural History, Chicago. 


@ Switchable Direct/Repeat 
operation. 

@ Direct FM modulation, data 
capable. 

@ Fully isolated Tx/Rx sections, 
shielded control cables. 

m -100 dB selectivity, -85 dB IM 
in VHF or UHF without optional 
preamplifier. 

@ 12 Watt audio output at 
3% distortion or less. 

@ Pull-out slide-roller drawers for 
easy service, no patch cables. 


@ Wide range of options including 


preamplifiers, tone/digital squelch, 
remote controls, duplexers, meter- 
ing panels, power failure alert, and 
many others. 


™@ We also have a full line of high- 


quality, 800 MHz base/repeaters, 
compact multi-channel Syn-Tech 
XTR™ desk-top dispatch stations, 
and 1-4 channel full-duplex desk- 
top repeaters. 

Give us a call! We'll help you mod- 
ernize your aging system backbone 
with high-quality stations at rea- 
sonable cost. 


1-800-MIDLAND, Ext. 1690 
In Canada, call (416) 287-2320 


“the smart way to go” yiN IDLAN 


Wiocanoliiln 


© Copyright 199], Midland international Corporation 
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switching, It runs a multipurpose pro- 
gram that allows the user to select from 
a function menu for maximum effi- 
ciency. 

In the test mode, the laptop comput- 
er places the monitor and base station 
in various test states and steps through 
the optimization procedure. When 
needed, a prompt appears on the screen 
to direct the user to perform certain 
functions. Additionally, the RF switch 
automatically selects the appropriate an- 
tenna port. 

Reading site channel data from the 


Table 1—Some of the automatic tests 
that can be run on cellular base 
stations. 
O RDM tests 
PA output check/adjustment 
signaling channel tests 
voice transceiver tests 


scan recelver tests 


BSC common equipment tests 


alarm tests 


equipment into the laptop avoids the 
need for manual data entry. Site 
documentation and test results are stored 
on floppy disk. The user can print or 
display the information, 

This process saves technician time 
and improves quality by optimizing each 
base station exactly the same way eve- 
ry time and “‘by the book.” 

Table 1 above lists some of the auto- 
matic tests that can be run. 

A terminal emulation mode in the 
program allows the operator to take con- 
trol of the station from the laptop 
computer. 

A calibration menu allows the moni- 
tor to use a loopback through the RF 
switch and cables to calibrate the loss- 
es involved, thus ensuring even greater 
accuracy. 


Radio test and setup 

Since my participation on the team 
that designed the first two-way FM ra- 
dio that included a microcomputer. the 
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John Crooks 

Vice President, Operations 

Broadcast Communications 
Systems, tac. 

New Glarus, Wisconsin 


THERE’S A LOT MORE THAN 
YOUR NAME ON THE LINE. 


: . Solid rod, free-standing or 
“Every time you sign a tower order, the growth of your guyed towers custom designed 
to your specifications. 


system and, possibly, the continued success and profit- 
ability of your company may also be on the line. A 
recent end-of-the-year construction crunch meant that 
we had to erect several towers in only a few weeks. | 
knew I could count on PiRod to deliver on time and to 
our exact specifications. No missing components. No For a free guide to tower selection 


and fast, courteous response to your 
delays. No excuses. That’s why when my name goes Meet on qucta ony <onirey 


on the order, the order goes to PiRod.” 


AX PROD ING. 


Solid Rod, Solid Service, Solid Value ——— P.O. Box 128 
Plymouth, Indiana 46563-0128 


Telephone (219) 936-4221 
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R 
BATTERY RADIO 
ELIMINATOR ADAPTER SERVICE 
\ \ SUAPTER MONITOR 
= te AUDIO 
PORTABLE ss TERING aed 
RADIO Rx AUDIO Rx AUDIO 


TEST SET 


PROGRAM/TEST CABLE PROGRAM/TEST CABLE 


RS-232 TO 
SERVICE 
MONITOR 


RADIO RADIO 
INTERFACE INTERFACE 
BOX (RIB) 
PERSONAL 


BOX (RIB 
a PERSONAL PRINTER 
COMPUTER PRINTER COMPUTER 


Figure 2. A typical programming setup for a portable radio in- Figure 3. This automated radio tune and test system uses radio 

cludes a radio interface box (RIB), which translates RS-232 lev- _ service software running on the personal computer. This setup 

els from the computer to radio logic levels. allows the RS-232 link to the radio to control and set up the ra- 
dio as well as to manipulate conventional radio user data. 


continuous-tone controlled squelch sys- The original radios used fusible-link, 
tem (CTCSS) and digitally controlled programmable read-only memory 
squelch (DCS), and radio control. (PROM) to store user-dependent data. 


use of microcomputers in communica- 
tions radios has become commonplace. 
The first uses were for synthesizer, 


TONE 2 NOICE 


Options 

¢ Automatic Reset 

¢ Low Battery Alarm 

© 2-Channel 

© Multiple Address 

* Vehicular/Desktop Amplifie 
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Checkmate III features: 
© Attractive ABS Black Case 
izé 3%" X26" Xe" 


ingle “AA” Battery _ 
riable Volume Control 


CHECRMATE TI 


The Shinwa Checkmate III is a 2-tone se- 
quential tone and yoice pager compatible 
with many tone and voice paging systems 
such as Plectron, Motorola, and GE. 
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Shinwa Communications of America fac. # F : , 
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These PROM modules required unique 
programmers to load and read radio 
data. 

In the 1980s. a personal computer 
loaded with radio service software 
(RSS) became the means to load and 
read user data in a radio's electrically 
erasable PROM (EEPROM). 

Figure 2 on page 48 is a block dia- 
gram of a typical setup for a portable 


radio. The radio interface box (RIB) 
translates RS-232 levels from the com- 
puter to radio logic levels. 

It soon became apparent that the ra- 
dio memory could store radio alignment 
information, such as deviation adjust- 
ment data, once those items were un- 
der the control of the radio microproc- 
essor, This data could be programmed 
in the factory or in the service shop us- 


EXCEPTIONAL WIRELESS 
TELEPHONE PRODUCTS 


DataCom's PhoneLink/DataLink 


DATAC®M 
SSS 


ideal for end users without any technical experience 


or knowledge. 


If you have ever had trouble with an RF telephone or data link, you 
know what a [rustraling experience thal can be. Even the manufacturer 
can't provide reliable test methods to users that don't have a 2-way 


shops worth of equipment. 


Take the trouble out of trouble shooting. 
DataCom's FD line of equipment has enough front panel diagnostic 
indicators that pinning down the source of trouble can be reduced to 


seconds. 


Ongoing support. 


DataCom's service and support lasts long 
after you have made the purchase. As a 


matter of fact, we're so confident in the 


quality and workmanship of our 
equipment that we offer a 30-day 
full money back guarantee. 


a 


DataCom, Inc. 


524 North 30th « Quincy, Illinois 62301 
217-222-0160 © 217-222-0912 (FAX) 


24-Hour Technical Support Available 
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ing the RIB link, For multichannel ra- 
dios, however, conducting such a proce- 
dure manually can become 
time-consuming. 

Figure 3 on page 48 is a block dia- 
gram of an automated radio tune and test 
system. Radio service software running 
on the personal computer allows the RS- 
232 link to the radio to control and set 
up the radio as well as to manipulate 
conventional radio user data. An RS- 
232 link to the service monitor allows 
RSS software routines to control and re- 
ceive data from the service monitor. 


Table 2—Automated capabilities of the 
integrated radio tune and test system. 


TUNING 


O transmit frequency 

O transmit power 

O maximum deviation 

C receiver front-end bandpass filter 
O carrier squeich break 


TESTING 


transmit frequency 
transmit power 
maximum deviation 
CTCSS deviation 
12dB SINAD 

receiver distortion 
carrier squelch break 


The user thereby can test and adjust 
the radio, as well as print out results of 
the procedures. Table 2 above lists the 
automated capabilities of the integrated 
system. 


Future 

As the use of this technology de- 
velops, programs may be written that 
program, tune, test and troubleshoot ra- 
dios. Radio test data for mobile fleets 
could be stored on disk and compared 
with fresh test data to predict failures 
and observe degradation trends. 

The increasing potential of com- 
puters, communications service moni- 
tors and the radios they test offer the 
service community great potential to au- 
tomate tasks, improve service quality 
and provide more cost-effective service 
to the communications user. 7h 
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Filters For All Electronic Needs : 
CATV, SMATV, In-House TV/LAN, Satellite, LPTV, FM/TV Broadcast, Microwave TV (ITFS/MMDS), RF/MW Communications, Radar, 
Mobile Radio, Navigation, Electronic Warfare. Medical/Physics Research 
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N ews 


Cellular carriers to offer 
data communications 


Five cellular mobile telephone carri- 
ers plan to offer data communications 
services over their networks. The car- 
riers, Ameritech Mobile communica- 
tions, Bell Atlantic Mobile Systems, 
Contel Cellular, GTE Mobilnet and Ny- 
nex Mobile Communications, manage 
networks that serve nearly 2 million 


customers. 


Complex tests 
digital simulcast control 


Complex Systems, Quincy, IL, has 
tested its C-NET digital simulcast con- 
trol system with three different digital 
satellite channel offerings. Based on test 
results, Complex has approved the sat- 
ellite channel offerings for use with its 


C-NET system. 
The satellite channels include: 


* SpaceCom Systems FM Cubed. 
® SpaceCom Systems FM Squared. 
® Microspace Communications FM 


Squared. 


Ericsson GE obtains contract from Dallas Fire Department 


The Dallas Fire Department has 
signed a contract for a 10-channel digi- 
tal access communications system from 
Ericsson GE, Lynchburg, VA. The 
department's purchase includes $4 mil- 
lion worth of equipment to upgrade its 
conventional radio system to a trunked 
communications system. 


The upgrade includes: 

* 13 dispatch consoles. 

* more than 200 portables. 

* more than 400 Rangr and FMD 

mobile radios. 

The system will cover a 400-square- 
mile area and is scheduled for complet- 
ed installation by the tall of 1992. 


McCaw completes Texas regional paging system 


McCaw Communications Houston 
office has completed its wide-area 
regional paging system. The system al- 
lows McCaw subscribers to be reached 


within the Southeast Texas coverage 
area Via one seven-digit number. The 
cost of the wide-are network is esti- 
mated at $1 million. 


Panasonic offers upgrade for code programmer 


A tree upgrade for the Panasonic EY- 
196 code programmer allows the 
programmer to work with the compa- 
ny’s new pagers. Owners of the code 
programmer may ship their units to 
Minilec Service, 20813 Plummer St., 


ynamic duo... 


ZNVIL 


lf you're looking for a DTMF 
microphone that's built to take 
the punishment, you've found it 
-- the ZML. With a rugged case 
and an immortal, 30-million-cycle 
PTT switch, the ZML is designed 
to hang tough out on the streets 
long after other mics have been 
put to bed. 

The ZML is smart, too. A timed 
dialing buffer always transmits 
digits calmly and efficiently, even 
if the user has dialed hastily or 
erratically. 

And the ZML is economical. 
The no-nonsense price fits even 
the most spartan budget. 


Sikes Sarr 


Rugged and reliable 
30-million-cycle PTT switch 
Backlit keypad 

Fully keypad-programmable 
Timed dialing buffer 


May be fully powered from 
the radio's transmit audio pin 
for fast, plug-and-go 
installation 


Put the street smart ZML to 
work. Call today! 


Zetron. Inc. 12335 - 134th Ct. NE, 
Redmond, WA 98052-2433 
Phone: (206) 820-6363 FAX: (206) 820-7031 


ZETRON 
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Chatsworth. CA 91311: 
800-222-6075. 

Minilec. Panasonic's factory autho- 
rized service representative. offers a 
typical five-day turnaround time from 


receipt of the code programmer. 


phone: 


Dispatch Communications 
acquires VA two-way firm 

Dispatch Communications of the 
Mid-Atlantic, based in Bethesda, MD, 
has acquired Hampton Roads Two-Way, 
Chesapeake, VA. Hampton Roads pro- 
vides mobile radio services to the great- 
er Norfolk-Virginia Beach market. Rit- 
zel Communications. Englewood, CO, 
a company specializing in mobile com- 
munications mergers and acquisitions, 
represented Hampton Roads in the 
merger. 


Larsen names reps 

Larsen Electronics, Vancouver, WA, 
has selected Horizon Comm Sales, 
Rowlett. TX. as a sales representative 
in Arizona. Great Lakes Communica- 
tions Sales. Port Clinton, OH, will rep- 
resent the company in Indiana. Ken- 
tucky. Michigan, northern New York, 
Ohio. western Pennsylvania and West 
Virginia. R.P. Moses & Company will 
cover northern New Jersey. New York 
City and Long Island. 


ZETRON 


Pocket-Fax commences alpha messaging service 


Pocket-Fax, Providence, RI, has 
launched its nationwide alphanumeric 
messaging service and plans to add 
more radio common carriers to its af- 
filiate base. 


The company has contracted with car- 
riers representing more than 1,200 cit- 
ies in the United States and Canada. 
Major U.S. cities were on-line in 
November 1991. 


Bird celebrates 50th anniversary 


In April 1942, Bird Electronic Cor- 
poration, Solon, OH, was formed by J. 
Raymond Bird to design and to build the 
highest degree of accuracy feasible into 
military communications RF power 
measuring equipment, 

By continuously applying itself to the 
management of problems stemming 
from expanding use of coaxial line sys- 
tems, the young company quickly found 
itself serving the burgeoning post-war 
commercial mobile radio and broadcast 
transmission markets as well. 

An early success was a_high- 
frequency coaxial line resistor that came 
to be known as the Termaline reflection- 
less termination, or dummy load. 


Another successful product was the 
Thruline wattmeter. which includes a 
short section inserted in a coaxial line 
to measure power and VSWR without 
degrading transmission or causing ob- 
jectionable reflections. 

Today, Bird makes 1OkHz-to-2.5GHz 
precision Thruline RF power measure- 
ment instruments and precision digital 
wattmeters and calorimeters. along with 
RF loads, attenuators, switches and 
directional couplers. 

The company still is owned by the 
Bird family. which is active in the busi- 
ness. Bruce Bird. executive vice presi- 
dent. is the founder's son. a 


... from Zetron 


ZMX 


The ZMX from Zetron is the 
smartest, most advanced DTMF 
microphone in the world today. 
A powerhouse of programmable 
features -- tough as nails. It knows 
how to adjust to meet changing 
requirements. 

Several intelligent dialing 
modes are available. With the 
super smart cellular mode, for 
instance, a user gains access to 
the public telephone system by 
simply dialing the desired number 
and pressing * . How's that for 
convenience? Automatic ANIs, 
autodials, and other superior 
features round out this mic's 
impressive resume. 
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SUPERSMART 


All the features of the ZML, plus 

these super smart features: 

¢ 2 progammable ANI codes 

* 9 programmable 
autodials 

e Last number redial 

* Several different store-and- 
forward dialing modes, 
including the super smart 
cellular mode 


Let the super smart ZMX do all 
the thinking. Call today! 


Zetron, Inc. 12335 - 134th Ct. NE, 
Redmond, WA 98052-2433 
Phone: (206) 820-6363 FAX: (206) 820-7031 


ZETRON 
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Finding good techs and keeping them happy 


By Thomas Green 


NABER trequently surveys its mem- 
bers to discover patterns related to tech- 
nician hiring and retention. Survey re- 
sults help certified technicians to 
understand how employers recruit tech- 
nicians, what characteristics employers 
look for in the technicians they hire, in- 
centives employers use to retain techni- 
cians and what employers should do to 
ensure that technicians become an in- 
tegral part of the shop. 

Employers tend to recruit new tech- 
nicians from the local community, from 
four-year colleges and from vocational 
schools. Recruiting on school campuses 
ensures that employers will find a tech- 
nician with certain skills and education. 

Additionally, employers advertise in 
local newspapers and in trade journals 
with classified advertising. But accord- 
ing to NABER. more than 60% of the 
technicians it surveyed found their cur- 


rent jobs by word of mouth. Despite this 
Statistic, many employers advertise to 
make sure they interview candidates 
with the desired skills and education. 

Because employers cannot be 100% 
certain that they hire the right techni- 
cian for the job, they depend heavily on 
an interview and a test to predict a can- 
didate’s potential performance. 

Hiring methods differ, but some 


aspects of the process are common. If 
you are a technician, here is a list of 


what you should do and expect at the 


job interview: 


|. The employer will ask prepared 
questions in an effort to reveal your 
skills. interest in the job and moti- 
vations. 

2. Be as alert as possible because em- 
ployers will be at their best. Most em- 
ployers interview many candidates be- 
cause they want to hire the best person. 
Make a positive first impression. 

3. Be prepared to take a skills test. 
A written test, a practical hands-on test 


or both are methods employers use to 
inventory your skills and experience. 

4. Obtain background information on 
the company that is hiring. Employers 
are likely to ask you questions intended 
to reveal your perception of a good su- 
pervisor and a good place to work, 

It is important for you that your 
preferences regarding management 
practices are similar. When you know 
at the interview how the company is run 
and what its strategic goals are, it will 
make a positive impression. 

5. Make sure you understand the 
company’s compensation plan and 
benefits. Employers should give this in- 
formation at the first interview. 


Green 1s an instructor and communications man- 
ager of communications electronics at Ranken 
Technical College. St. Louis. He serves as ACT's 
volunteer leadership council chairman, ACT, the 
Association of Communications Technicians, ts 
a membership section of NABER. the National 
Association of Business and Educational Radio 
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Mobile Data Terry 
Mounting Sys#iuleltt ai 


eT SALES PITCH TO 
HE BOTTOM LINE: 

PANAVISE MDT 
MOUNTS WILL COST 


¢ Premier Series is adjustable at 
both ends for added mobility. 


* Express Series base plates feature 
versatile mounting configurations. 


* Solo Series adapter boxes can be 
pre-drilled for specific terminals. 


* Ideal for custom applications. 


* Interchangeability provides for a 
wide range of applications. 


The PanaVise Mobile Data Terminal Mounting Systems. 


—* UP TO 5 TIMES LESS 


Premier 


PAINAMISE 


1485 SOUTHERN WAY / SPARKS, NV B9431 PH. 702-353 2900 / FAX: 702-353-2929 


FOR A FLEET INSTALL. 
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“The most friendly company... 
with ‘red hot rush’ service!” 


You can't tell by the picture, but the Cartwright salesperson on 
the phone is bending over backwards. Her number one job is 
to ensure customer satisfaction. She makes sure you get what 
you want, when you need it! 


If you need it fast, we've got it in stock: Andrew, Antenna 
Specialists, Celwave, Decibel, Astron, SSC, PolyPhaser, Bird. 
Selectone and more, All at factory prices without the factory 
wail, Give us a call and we'll be happy to show you why we 
have so many Satisfied customers from coast-to-coast. 


Here's what they've been 
saying about Cartwright... 


"Yes, we have it in stock and we'll be 
happy to ship it today. No problem!" 


CALIFORNIA 


“We really appreciate the extra 


effort you sales people and NEW HAMPSHIRE 


everyone else in the order process 
put forth. We occasionally have "You are one of the most 
RED HOT RUSH orders and they OKLAHOMA friendly companies I have 


always arrive on time!” SH 
Y ever dealt with. 


" e 2052 uth Cartw 
Tom Oja Lam very pleased with Cartivright 


Presid Communications. I have never liad Molly Gerry 

Atak Comtnenleations aproblem that Cartwright could Two Way Communications Svc. 
help solve.” Portsmouth, New Hampshire 

Napa, California not help solve p 


W. Robert Pape 

Owner 

Pape Enterprises 
Oklahoma City, Oklahoma 

1-3 Day 


Delivery B55 ARIWRIGHI 


‘ ‘ COMMUNIGTIONS COMPANY 
Nationwide as 


Call us by 3:00 PM ET. a 800-543-8614 


and we'll ship the same day 


Call for our 
Free Pricebook 
with guaranteed prices 
for 3 months. 
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distributing 
FOR ALL YOUR 


CELWAVE 
PRODUCTS 


Ae 


CELLFLEX® Closed 
cell foam dielectric with low 
density & high velocity 


AVAILABLE IN 
1/2” 718” 1 5/8” 


LLFLEX © Foam - 
stranded inner conductor, ex- 
cellent flexibility, low loss 


AVAILABLE IN 1/2” 


SANTA FE can 
CUT TO LENGTH & 


INSTALL CONNECTORS 
REELS or BOXES 


FULL LINE OF 


CELWAVE 


BASE ANTENNAS 
MOBILE ANTENNAS 
DUPLEXERS 


SAN TA FE distributing 
800-255-6595 


14400 West 97th Terrace 
Lenexa, Kansas 66215 
913-492-8288 Local 
913-894-2136 Fax 
WE CAN FILL YOUR 


NEEDS WHETHER 
LARGE OR SMALL 
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ACT update 


If you do not receive the information, 
ask for it. Asking for the information is 
a great way to let your prospective em- 
ployer know that you are interested in 
working for the company. 

Once technicians begin their employ- 
ment, employers can take several steps 
to keep them satisfied. These steps re- 
late to the fact that many technicians 
have increased their skills through the 
years, and therefore their demands to be 
treated as professional members of the 
team have increased. Some progressive 
companies have found that a positive 
work environment can be created by: 

> establishing company and in- 
dividual goals. Technicians have worth- 
while ideas, and they can be recruited 
easily to help to develop shop goals. 

> maintaining open lines of commu- 
nication. Technicians should be listened 
to for their positive. as well as their 
negative, comments, They have first- 
hand knowledge of how they can work 
more efficiently. 

> providing continuing challenges. 


Technicians are at their best when they 
are given the opportunity to improve 
their professional level by learning new 
skills or taking special classes. 

>» making performance evaluations a 
regular, on-going process. The techni- 
cians’ evaluations should not only cri- 
tique past performance but set goals. 

By encouraging technicians to take on 
new challenges and by reinforcing their 
value within the company, employers 
help to ensure the shop’s continued 
success. 


Information 


Technician certification examinations 
will be offered at 120 sites in 43 states 
on the following schedule: 


REGISTRATION 
DEADLINE 


TEST DATES 


Sept. 18 and 19 Aug. 24 


OUR COMPLEMENTS TO YOUR RADIO 
‘ewe a 


# 


fr 


OUR complete line 
of accessories 
enables use of por- 


table or 


mobile 


radios in virtually 
any situation. We 
have extensive ex- 
perience in solving 
communication 


problems — from 
the routine to the je" + 
extremely difficult 

. and 


available 


a4 


rai 4 > 


to you. 
Simply contact us. 


SOUND IDEAS FROM 


seceom 


CORPORATION 


it's all 


1400 Stierlin Road 
Mountain View, CA 94043 


415/965-8020 
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CELLULAR BASE STATION AUTOTEST 


(Fully EAMPS & NAMPS Capable) 


AVAILABLE TODAY. 


Announcing the R2600 Cellular Base Station Test Option, designed to 
automate the optimization of Motorola RF cell site equipment*. This option 
consists of both the modified hardware, providing you the improved 
measurement accuracy required to meet manufacturers’ specifications, as well 
as “bulletproof” software, allowing a laptop PC to provide simultaneous control 
of the test equipment and cell site. 


Complete RF cellular base station optimization is yours as the R2600 can 
perform all RF tests per the system installation manual including RDM, 
signalling and voice channels, and scanning receivers. 


The menu-driven, user friendly program permits automatic downloading of site 
configuration data, eliminating time consuming manual entries by an operator 
while allowing test results to be printed or saved to a floppy disk. 


The R2600 can also handle subscriber autotest, inbound and outbound calling, 
and full diagnostic capability while on cellular channels; full screen spectrum 
analyzer, 50 MHz wideband tracking generator, sensitive “off-the-air” receiver 
— comprehensive total test capability not offered by any other manufacturer. 


Easy to use, easy to setup, transportable, intuitive to operate, and economical 
— with the R2600 you will always have the future shop. 
“HDII/LD Series 


For information on establishing your future shop, 


ca 1 -800-235-9590 
¢ call (602) 441-8676 wate 
P 5 ‘Bon 2606 - WD 31 0" Scottsdale, AZ 85252 (AA) MOTOROLA 


“ MOTOROLA ts a trademark of Motorola Inc 
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egulating technology 


Service companies can take steps to prevent interference 


Judah Mansbach, an electronics en- 
gineer with the FCC Field Operations 
Bureau New York office, said service 
companies that rent space for equipment 
and antennas on somcone else’s site 
should ensure that the site owner or 
manager compiles adequate information 
about users on the site. 

“For example.” he said, “at the World 
Trade Center they do an intermod study 
before they permit you to put your trans- 
mitter up there to make sure there won't 
be any intermod problems, An intermod 
study is helpful whenever a service 
company is going to rent space some- 
where. And most site managers do it. 
They will check to sce whether there 
will be any intermod problems when 
they lease space on a tower.” 

He said service companies especial- 
ly should check older transmitters for 
parasitic oscillations that may cause 
harmful interference. 

He recommended that all repeaters be 


equipped with automatic station identifi- 
cation equipment. 

Another suggestion Mansbach has for 
service companies and their customers 
is: “If they get a letter from us, cooper- 
ate with us all the way and consider us 
a friend, rather than the enemy. As far 
as fines are concerned, I’m not out to 
solve the national debt. This office cer- 
tainly is looking for compliance. We'd 
rather have compliance than to have to 
issue fines or violation notices. Process- 
ing notices is a2 me-consuming opera- 
tion. We never know in advance whether 
the case will end up in court. Neverthe- 
less, if need be, we will get compliance 
any way we can.” 

He said licensees who come to the 
FCC for help in resolving problems do 
not risk receiving violation notices as 
a result of coming forward. “This of- 
fice will work with the licensee until it 
is resolved. But if we get complaints and 
have to take the initiative and come out 


there on our own to find the problem, 
I'll throw the book at them. Discuss 
your problems with us. and we'll help 
you. This office is not out to issue vio- 
lations.” 


Frequency coordinator 

FCC New York office public service 
specialist Kevin McKeon commented 
about the frequency coordinator’s role 
in resolving land mobile radio interfer- 
ence: “Some people don't know that it 
is the frequency coordinator’s job to put 
new licensees on the air. Then, if 
through that coordination there is a con- 
gestion problem, the coordinator should 
be contacted about that. 

In some cases, people haven't been 
contacting the coordinator. We recom- 
mend they do so because something 
about the coordination may have been 
incorrect. If the new station comes on 
the air and as a result of his heavy use 
of the frequency, a complainant cannot 


Say it...without a word. 


P1356/21 with back lit rubber buttons and rugged metal case 


Sigtone” inc. 


225 So. Swoope Ave Suite 105 


Maitland, FL 32751 


Toll Free 1-800-525-8663 FAX: 407-628-5820 


SIGIONe 


Making Your Radio System Do More For You ™ 


LTR is a registered trademark of EF Johnson Company. 
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improve dispatch efficiency and control, 
Works on LTR “Trunking 
s 


Sigtone’s LTR “Smart version makes operation on LTR * 
systems completely relable. The P1356 knows exactly when a 
handshake has oceurred. so there are no “lost” messages. 
Sigtone’s unique and proprietary “Digital Analysis” decoding 
technique allows our decoders to work reliably at S/N levels as 
low as db, where speech becomes almost impossible. 


Other Features 
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What is Status Reporting 


= Status reporting allows vehicle/driver status messages to be 
sent lo the dispatcher with the push of a button, without the 
need for volee communications from the driver. 


No More Wasted Time 


= Status reports are sent in the blink-of-an-eye automatically 
when a channel is available. and automatically acknowledged 
to ensure the message gets through, just by pushing a button, 
Improve Fleet Management 


® Identification, status, and selective culling provide the 
dispalvher with fleet management lools needed to dramatically 


ANIL, emergency alarm modes, silent stalus interrogation, 
ume-oul-ftimer, horn honk, hidden mic input, and tone 
blanking are some of the other features available. A P1356 
system can be implemented on your existing VHF. CHF, 
800/900 MHz conventional of trunked radio system. 


Two ways ROHN’s 20 year tower 
warranty can make money for you 


Insurance 


Your insurance company may give you a reduced 
premium. Insurers love the ROHN warranty 
because it reduces their liability. For the first five 
years your tower is guaranteed against failure due to 
ice or wind in excess of design, and it is guaranteed 
for 20 years against failure due to corrosion. 


A higher value if your site is sold. The ROHN 
warranty can transfer to a new owner, and that means 
your installation is worth more money. 


ROHN. 


Division of UNR Industries, inc. 


6718 West Plank Road 
P.O. Box 2000 
Peoria, Illinois 61656 
Phone: (309) 697-4400 
FAX: (309) 697-5612 
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communications industry" 


GET CONTROL... 


...Remote control, of 
Radius M200 or Maxtrac 300 series radios 


up to 16 channels 
The CPI model MCR10remote and MCR10P interiace panel will allow you to remote control 
Radius or Maxtrac radios. up to sixteen channels. over any two wire voice grade circuit. 
The MCR10 remote control system provides LED displays for remote channel indication. 
channel up and down buttons. PTT indicator, on-hook PTT capability. monitor button and 
indicator. intercom capability between parallel remotes and the radio, scan button and indicator 
for those radios so equipped and speaker volume control. 


Features 
* Simple installation . No soldering. wire culting or cumping involved 
* Provides ramote channel indication and channel changing capability 
* Does not require 33908 option be installed 
» Remote can put radio into or oul of scan mode, if rdw has 
the scan feature 
+ Remote transmissions heard over radio speaker 
+ Remotes hea: transnussions made using radio microphone 1186 Commerce Drive - Richardson. TX 75081 
+ Uses any two wire voico grade circuil (234) 437-5320 + FAX (214) 437-5360 » (800) 869-9128 | 
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16 REASONS TO BUY 
OUR RF AMPLIFIERS 


2 


A bad amp can be your worst nightmare. Ask us what we've been doing over the past 11 
years to make your dreams come true. Our Catalog details 16 important technical points 
you should know before you make a commitment to an RF amplifier supplier. Our product 
line includes: 


© VHF Low Band to 400 watts 

* VHF High Band (140-200 MHz) to 300 watts 

© UHF Low Band (400-550 MHz) to 400 watts 

e UHF High Band (800-960 MHz) to 150 watts 

© True continuous rating at high ambient 1/800-872-6233 
SHOES Call 1-800-USA-MADE 


¢ “Bullet-Proot" heavy duty protected am- ay : 
plifiers for mobile and simplex applications IIiNDIs 708859296 


VoCom/FF Corporation 


Quality since 1979 
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Regulating technology 


operate at all, then there is a problem.” 

Mansbach offered an example of such 
a post-coordination problem: “A radio- 
equipped car service with a 100-unit 
fleet will be dispatching on the air con- 
tinuously. If that service is put on a 
channel with a business user who only 
has to call one truck twice a day, the 
business user will not be able to get a 
word in edgewise. If I were such a cus- 
tomer. I never would allow my radio 
service company to put me on a chan- 
nel with a car service. 

“Let's say he does anyway. I'm try- 
ing to cal] my truck, but I cannot get 
through because the car service is on 
constantly. So I call the FCC and com- 
plain, ‘The car service must be doing 
something wrong; I can’t get a word in 
edgewise. The fact is. the car service 
is doing nothing wrong. It is just doing 
a lot of communicating. 

“This becomes a co-channel problem. 
Who is to blame? Not the FCC. The 
service company? Maybe. The service 
company put the customer on the air and 
recommended that frequency. Is the fre- 
quency coordinator to blame because he 
coordinated the frequency? Maybe. It is 
the frequency coordinator’s function to 
add new licensees without causing co- 
channel interference to existing 
licensees.” 

Mansbach said occasionally informa- 
tion reaches him “through the grape- 
vine” about illegal operations. As an ex- 
ample. he mentioned a licensee that 
transferred his operating authority to an- 
other entity for a fee without going 
through the required paperwork. 

“An illegal transfer may be attempt- 
ed when the new operator cannot meet 
the eligibility requirements for the ra- 
dio service in which the seller is 
licensed.” he explained. “Having radios 
on the seller's frequency was desirable 
to the buyer because there weren't too 
many other licensees on the channel— 
it was, essentially, a clear channel.” 
Mansbach stated that he checks out all 
such allegations, especially when he has 
confidence in the source. ‘‘Sometimes,” 
he said, “I strike pay dirt.” 


Aerotron Delivers 


It can happen anytime. That's why dependability is the prime feature of 


every mobile radio we produce. We make certain 


You arrive at the scene of an accident tnat requires that when you (3) 


an immediate call for help. As someone responsible need us, we 


for public safety. the last thing you need to worry clearly respond 


about is the dependability of your mobile radio system. Our renewed 


That link to additional aid could mean the difference commitment to reliability is demonstrated by our new 


between life and death 2-year warranty on everything we sell 


At Aerotron, we know that link is critical Aerotron makes sure that in a crisis situation, 


communication doesn't become part of the crisis 


Every time 


@& AEROTRON 


Raletgh NC 27611 USA ‘ (Q1D8B72-4400 Fax (919) 872-8781 
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Readers’ choice 
Of all the new products and services in the October 1991 
issue, the ones reprinted here generated the most reader re- 
quests for additional information. If you missed them the 
first time, here is your opportunity to acquire more infor- 
mation on them: Just circle the corresponding Fast Fact Card 
number on the card found in the back of this issue and mail 


the card to us. 


120-channel marine radio offers 25W output in VHF 


Model 78-101 25W VHF marine ra- 
dio contains a large LCD readout and 
reversible front panel for under-dash 
or overhead mounting. The Midland 
International radio offers internation- 
al or Canadian and U.S. frequency 
coverage and an additional 10 NOAA 
weather channels. The radio’s dual 


watch feature permits monitoring of 


distress Channel 16 and any other 
channel selected from the main dial. 
The radio also has screw-in mic, in- 


stant Channel 16 and squelch range 


control. 
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THE ULTIMATE COMMUNICATIONS CONSOLE 


A variety of stock sizes available 
for many popular vehicles 

Custom sizes available, built to 
your specifications 

Conveniently mount control heads, 
mobile data terminals, cellular 
phones and portable radios 

Sturdy aluminum housing offers 
easy installation and convenient 
access to equipment 

Housing design also accommodates 
12V accessory plug and rocker 
switch panel 

Optional side tray for holding clip 
board 


FOR COMPLETE PRODUCT INFORMATION: 


cnr 


ss 7 eae 


ELECTRO-MOUNT 


P.O. BOX 1607 
TOMBALL, TEXAS 77377 
1-800-527-1079 

FAX (713) 259-7801 


“providing solutions to installation challenges” 
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Satellite receiver module 
boasts five channels 


The NavCore V global positioning 
system (GPS) receiver module from 
Rockwell International includes five 
channels in a compact unit. GPS is 
used for vehicle position and location 
information and marine uses. 
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AVCOM’s New 
PSA-65A Portable 
Spectrum Analyzer 


The newest in the line of rugged spec- 
trum analyzers from AVCOM offers amaz- 
aye erformance for a $2,855. 

OM'S new PSA-65A is the first low 
cost general purpose portable spectrum 
analyzer that's loaded with features, It’s 
small, accurate, battery operated, has a 
wide frequency coyetee - a must for 
every technician's bench. Great for field 
use too. 

The PSA-65A covers frequencies thru 
1000 MHz in one sweep with a sensitivi- 
ty greater than —95dBm at narrow spans. 

he PSA-65A Is ideally suited for 2-way 
radio, cellular, cable, LAN, surveillance, 
educational, production and R&D work. 
Options include frequency extenders to 
enable the PSA-65A to be used at SAT- 
M and higher frequencies, audio 
demod for monitoring, Se lds anten- 
nas, 10KHz filter for .2 z/DIV range, 
carrying case \ondeare| and more. 

For more information, write, FAX or 

phone. 


BRINGING HIGH 
TECHNOLOGY 
DOWN TO EARTH 


500 SOUTHLAKE BOULEVARD 
RICHMOND, VIRGINIA 23236; 804-794-2500 
FAX 804-794-8284 
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Solid Facts About Hollow Promises. 


GET THE FACTS ABOUT SOLID BAR TOWERS. FWT solid bar leg towers are built for strength, 
flexibility and cost-efficient performance. Constructed of 100% mill-certified steel, solid bar leg towers 
sway less, resist wind, rusting and freezing far better than tubular or angular leg towers, and are priced 
competitively. Compare for yourself. 


PERFORMANCE MEASURE 


Overall Tower Sway 


Wind Resistance 
(Area exposed to wind) 


Vulnerability to Rust (Percent of 
member that is lost if 1/16" rusts away) 


< Possible to get trapped, 


Price Comparison ‘ . 9 
(Based on several tower designs) 100% ee Dae 


Source: Paul J. Ford & Co. Engineering, Columbus, Ohio 

Scenario; 100 Kip Load on 36KS! Steel with a 5’ unbraced length. Shape tactors are 0.6 for rounds and 1.0 for flats. Comparable strength members were selected to 
compare the performance features of solid, tubular and angle steel leg towers. The preceding table illustrates ihe performance characteristics of a 2 3/4" solid leg, 4.5" 
O.D. x .337" tubular feg and 6* x 6" x 7/16" angle tower leg. Once again, these members were selected because they are of comparable strength 


For more than 30 years FWT has been designing Call FWT today to discuss your specific applications. 
and building towers, communications buildings, standby power 817-457-3060. 
systems and cell sites on wheels (COWs) to meet our customer's 


unique applications. Our custom-designed towers are used for 1-800-334-1481 in the U.S.A. Wa 
cellular, microwave, cable television and broadcast applications, 4 


Visit us at Supercomm, Booth #920, 921. Circle (55) on Fast Fact Card Leading The Way 


New products 


Audio path equalizer helps simulcast communication 


The 2042 equalizer system from Con- 
vex includes equalizer cards for cach au- 
dio path controlled from a standard PC 
at a central site. The audio path equaliz- 
er for simulcast communications elim- 
inates phase difference and provides a 
flat frequency response across the en- 
tire bandwidth for clear audio through- 
out the overlap area. 

Circle (376) on Fast Fact Card 


Ls 3 hit 


ON TOP OF 


THE WORLD 


CENTRAL ISLIP, NY 
LATITUDE: 40 48' 55 
LONGITUDE: 73 10' 44" 
OVERALL HEIGHT: 550’ AMSL 


AVAILABLE NOW!!! 


AA 


30 Campus Plaza, Edison, NJ 08837-3911 
For more information contact: 
Rich Berliner 
908-417-3993 « Fax 908-417-4825 


Write-on tape eases cable, wire labeling 


The 3M write-on tape system availa- 
ble from Jensen Tools suits cable and 
wiring labeling. The self-laminated 
labels for documenting system and fu- 
ture ID information are durable and 
resistant to dirt, oil and heat. The sys- 
tem includes a tape dispenser, pressure 
sensitive tape and a permanent marking 
pen. Each roll of tape includes 250 
labels. 


Communications 
Corporation 
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Automatic 
Telephone Interconnects 


GR Sgr COC 


Feature packed, 
Economy priced... 


DATA SIGNAL, INC. 


AUTOMATIC TELEPHONE INTERCONNECT te 


Three quality interconnects, 
packed with all the features used 
most often, at prices you can 
afford. All are dip-switch pro- 
grammable, and will operate full, 
half-duplex, or simplex, and 
come in desk-top or rack-mount 
enclosures. The simplex models 
provide digital voice delay. 


DATA 
SIGNAL 


INCORPORATED 


CHOOSE THE MODEL THAT FITS YOUR NEEDS 


The ATI-100 has regenerated DTMF or pulse dial, direct-voice 
dispatch, busy channel inhibit and transorb lightning protection. 


The ATI-200 has all of the features of the ATI-100 and adds Toll- 
restriction, multiple digit access and is microcomputer controlled. 


The ATI-300 can be used as an interconnect, paging terminal or 
control station. It is completely dip-switch and keypad program- 
mable, and all features are standard. The ATI-300 provides 35 
programmable ANI-s, verified positive disconnect, 2-tone page, toll 
restrict per user, mobile-to-mobile, Selective call, CWID, channel 
monitor, DTMF or rotary overdial, voice-after page, and three 
programmable relays. Priced from $249 to $595. 


2403 Commerce Lane 
Albany, Georgia 31708 


Telephone: 912-883-4703 
Toll Free: 800-652-9296 
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Fast. Responsive. Handles like a dream. 


Wavetek designed the CT3500 for 
performance. Pure and simple. 
Now you can run a complete 
diagnostic test in seconds, from the 
control unit through the antenna. 
Exclusive icon prompters 
make it simple. The CT3500 
shows you exactly what to 
do from the moment it's 
turned on. Whatever test 
function you want, just fol- 
low the pictures on the be 
lit LCD screen and push the 
appropriate, large, soft keys. 
You're of fand running. 
Unique features like “QUICK 


ILD! comprehensive auto registration, 


/" automatic self-calibration and 
storage of test data are all standard. 
Automatic “GO/NO GO" mode is 
ideal for testing ready-to-ship units 

in seconds, 

And all test results can 
be printed out in an easy 
to read service record 
for your customer. 
With all the com- 
petition for cellular 
business, Wavetek puts 
you ahead of the pack. 

The CT3500 makes your job 
faster, more precise, and more enjoy- 
able. Call Wavetek fora test drive. 
1-800-245-6356. 
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New products 


Backlit mic sports heavy-duty PTT switch 


The ZMX backlit mic from Zetron 
featured illuminated keys, each by its 
own internal LED. The mic includes a 
heavy-duty PTT switch that is rated for 
30-million uses without failure. The mic 
is programmable from the keypad. 
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22402 N. 19th Avenve 
"* Phoenix, Arizona 85027 
TEL: 602-581-2875 


ETIR 
G ro. FAX: 602-582-9499 


ANTENNA DUPLEXERS 


4" & 7" SQUARE-O’ Cavities 
- LOW LOSS 
~ RUGGED 
- COMPACT 
- ECONOMICAL 
- DEPENDABLE 


Models available 
from 
66 MHz to 1.2 GHz 


CALL EMR FOR TECHNICAL ASSISTANCE - WE MANUFACTURE HIGH QUALITY 
ISOLATORS-CAVITIES-DUPLEXERS-COMBINERS- MULTICOUPLERS-ANTENNAS 
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The ULTIMATE 
norony.nenosor PROTECTION... 


posted of LEATHERSMITH’s cases Rich, full-gralned 

for two-way radio equipment. leather cases for 

the latest models 

In stock now! 
LOGO IMPRINTS 


IM CHOICE OF 
COLORS 


LEATHERSMITH's specially-developed, steer 
hide leather cases are expertly designed by Penn- 
sylvania craftsmen. 


LEATHERSMITH’s cases feature durable, rust- 
proof nickle-piated snaps and fasteners. Quick 
disconnect swivels are optional on all models in 
pallshed steel and sturdy molded nylon. 


Your choice of covers Is Included in our low,low 
prices. 
“ Delivered on time ALL the time! ” 
Call TODAY for your FREE information pack 
Toll-Free 1-800-233-0440 Fax 1-717-270-2912 


Alot , 2001 Maple St. 


Choice 4 


« LEBANON, PA 17042 
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SMR software allows 
group-to-group calling 
Version 2.2 SMR _ software from, 
AmeriCom allows group-to-group call- 
ing: memory allocation; roamer mask; 
and other control features, 
Circle (432) on Fast Fact Card 


Nickel metal hydride batteries 
fit portables 


Nickel metal hydride batteries from 
Motorola Worldwide System and Af- 
termarket Products Division fit Mo- 
torola Saber. MTX800/900. MT1000 
and HT600 portable radios. The nickel 
metal hydride rechargeable batteries ol- 
fer a 30% increase in capacity over 
NiCd batterics of the same size. 
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Leather cover fits 
pedestal mounts 


The boot leather cover from SMC 
Electro-Mount is available for the com- 
pany’s 6-inch, 8-inch and 10-inch cel- 
lular phone pedestal mounts with either 
Allen screws or T-knobs. 
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MIGRORLECT S 


700 Series _ 


Light-Weight — 
Towers. 


Microflect’s 700 Series towers 
are available in heights from 
10' to 160°. Greater height can 
be attained when adapted to 
the top of an 800 Series tower. 
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icroflect’s 700 Series 
tower line has been 

designed specifically for 
light-duty applications, such 
as cellular, land mobile, 
UHF/VHF, and 18 & 23 GHz 
systems. This tower is avail- 
able in 153 configurations, 
giving you more application 
versatility and adaptability 
than any other structure of its 


kind. 


The features of this tower 


_ series include: 
_ © three-leg configuration 


* 10' to 160' heights using 
standard 10' modules 


© 12" to 76" wide top 


'e base widths from 84" 


to 13" 


ea comprehensive line of 
tower accessories including 
pipe mounts, grounding, 
lightning protection kits, - 
and waveguide support | 
components. 
This series provides a 
complete line of light-weight 


self-supporting towers, 
- backed with the same 


assurance of quality expected 
from all of Microflect's 
products, 


For additional information, 


_ contact Microflect's marketing 


department at P.O. Box 
12985, Salem, OR 97309- 
0985, telephone (503) 363- 
9267, FAX (503) 363-4613. A 
free copy of the 700 Series 
Self-Supporting Tower 


catalog and its price list will 


be sent upon request. 


* (SIMICROFLECT 


STREET ADDRESS 
3575 25th Street SE 
Salem, Oregon 97302 
MAILING ADDRESS 
P.O. Box 12985 
Salem OR 97309-0985 
TELECOMMUNICATIONS 


(503) 363-9267 
TLX 510-599-0107 
FAX (503) 363-4613 


New products 


Paging program enables text messages 


The ZAPP alphanumeric paging pro- 
gram works with an IBM-compatible 
PC to allow operators at multiple VDTs 
to create and transmit text paging mes- 
sages to alphanumeric pagers. The Ze- 


be selected, as well. for transmission. 
Features include previous page recall. 
on-disk logging, password protection, 
automatic paging at a predetermined 
time, and paging by name, company or 


Inverters deliver 750W 
of continuous power 


ssepeainareerpesmnunnieiaeaiainaaieene aia | 
750 WATT INVERTER rusentye 


tron program maintains a database of 
the pager users. Canned messages can 


pager ID. 
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The VannerLite 750 de-to-ac invert- 
ers deliver 750W of continuous power 
and come in 12Vde and 24Vde models. 
The Vanner inverters feature a system 
monitor LED display for battery and in- 
verter status; transfer switch: and a 
ground fault circuit interrupter outlet. 
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/N 
SC] Towers & Poles VHF hand-held transceiver 
a re - a ee comes with NiCd pack 
bd | @ Tubular Steel to 250’ ThE Pekan 
| 7 jean: warertaleeil M22 2W and two- 
. 
S ik Innouse engines | channel VHF 
P. | ’ ers to your specifica- hand-held trans- 
ies tions. Full range of fin- ceiver comes with 
ye N Oe inesnn avakat, one set of crystals 
} ! installed on chan- 
pra 1! nel one and a re- 
ca N chargeable NiCd 
SC] } battery pack. An 
‘Ait optional set of 
ne VALMONT crystals can be 


Vatmont Industries, inc 
Valley. Nebraska 68064 
1902} 359-2201 


factory-installed 
on channel two for 
the Fanon Couri- 
er radio. 
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FREE TOWER 
LITERATURE 


= OOPLEASE fill in and 
mail this coupon for 
free information on 


communication PC software for decoder 
Gamers: enhances paging messages 

PC software for the Verifier paging 
ss decoder allows the capture and storage 
NAME of messages from an unlimited number 
of pagers. The Hark Systems software 
COMPANY - —— —— may be substituted for the standard 
: statistical software supplied with the 
eich iccata : Verifier. The software can find a pager 
CITY STATE ZIP cap code by listening to a channel and 
watching for a match to a message string 

OFFICE TELEPHONE ( S es entered on the computer screen. 

[| ee ee 
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If you're looking for a high-quality mic with the features you need at a price you can afford, 
Shure has the answer. Three mics designed to fit the needs and budgets of practically any 
user and built tough to give you the reliability you've come to expect from Shure. 


The 885TT gives you an unbeatable 
combination of economy, dependability, audio quality, and ease of use. It’s a continuous- 
tone DIMF microphone that sets new standards for value and performance. 
Features include: 
* Illuminated keypad — designed to last and requiring no extra wiring in most cases. 
* Million-Cycle Leaf Switch’’— a Shure exclusive, giving you longer trouble-free use. 
¢ Positive tactile feel keys and audible tone to help make number entry 
easy and accurate. 
* Externally adjustable audio and DTMF levels for easy installation. 
* Tailored frequency response and Top-Talk Sound Channels ** 
provide optimum clarity and intelligibility. 


| The 890TT is a 
burst-mode DTMF microphone with all the features of the 885TT, 
plus programmable functions, including: 
¢ Auto-dial feature with ten memory locations (up to 16 digits each). 
¢ Last number redial. 

* Lithium battery keeps the programmed memory safe for years. 


. The 590T, 
featuring a Shure amplified dynamic cartridge, is 
ideally suited to a wide range of mobile installations. 
Tailored frequency response provides optimum voice 
articulation while it discriminates against other 
sounds. The 5907 is a workhorse designed to provide 
trouble-free service under the harshest conditions. 


All three 
mics are part of Shure’s patented ModuLink System 1. 
Modular cordsets allow these mics to plug instantly 
into virtually all of the most widely used radio transceivers 
with no hardwiring — making installations and cable 
replacement, literally, a snap. Replaceable cordsets also help 
reduce inventory and lower repair costs. 


ModuLink® 
microphones 
plug instantly into 


plus nearly every 
other popular 
radio transceiver. 


At Shure commitment to quality is 
not simply talk. You'll be able to see and feel the quality of our mics as soon as 
you pick one up. Because we test them tougher, our mics last longer and perform better. 


We'll rush you a free catalog explaining, in detail, all the features 
and benefits of Shure Communication mics and a complete radio compatability chart. 


® 


COMMUNICATION S PRODUCTS 
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New products 


Mobile system tower 
comes in 85-foot size 

The tower for FWT’s mobile com- 
munications system is available as high 
as 85 feet. almost twice the size of the 
previously available tower, The tower is 
self-supporting and can be constructed 
with the option of a solid bar, tubular 
or angle leg. 
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PULL 
THE PLUG a 


If your communication 
system dies when you have 
an interruption in AC Power, 


you need the NEWMAR™ Power-Pac. Its a 20 amp 
power supply with a back-up battery built in which acts as an 
uninierruptible DC supply when AC power is down. 


dunng a power outage. 


HUTTON COMMUNICATIONS # Da 


How To Tell If Your Base Station 
Needs The NEWMAR POWER-PAC... 


The internal maintenance free batteries are floated at full charge 
by the power supply. If AC power is interrupted, the batteries automatically take 
over powering the radio. This assures your system is up when it is needed most - 


The Power-Pac comes in an attractive, black, 6” x 9" x 10" case and contains a 
secded deep cycle 7 amp/hour battery which can operate a 25 watt radio for up to 
two hours based on a 20% TX/RX duty cycle. Reserve power capacity can be 
doubled by installing a second internal battery . Separate output terminals are also 
provicled for connecting external batteries to increase back-up capacity. 


Audio and visual warnings on the front panel alert the operator when the system 
switches to back-up power and give reserve power status. 


So if you want to keep your communication system up, even when AC power is 
down, put in a NEWMAR Power-Pac. Suggested retail price is $275.00 


Available starting in June from these leading Distributors: 

COMMUNICATIONS ASSOCIATES * Joliet, IL * Phone. 800-435-9313 » FAX 815-741-2152 

Hlas TX # Phone : 800-443-3811 =» FAX 

TALLEY ELECTRONICS CO., INC. * Sania Fe Spnngs. CA ® Phone: 800-221-9597 "FAX: 213-948-3126 
TESSCO, INC. # Hunt Valley. MD ® Phone 800-638-7666 = FAX: 301-584-7450 


NOES Way, ep 


Phone: (800) 854-3906 = FAX: (714) 957-1621 


Transportable phone comes 
in waterproof plastic case 

The WorkPhone from Sandel Cellu- 
lar offers 3W. rugged construction and 
a 7Ah lead-acid battery. The transport- 
able phone includes a Motorola 2600 
unit, a de-de converter, low-voltage cut- 
off circuitry and a hermetically sealed 
waterproof case. 
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POWER 
POWER SYSTEM Wr INTERNAL BATTERY 


214-239-5264 
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Talk-back pager comes 
in UHF, VHF models 


The talk-back pager operates on the 
most common on-site paging systems 
and is available in VHF model 70-132 
or UHF model 70-232. The Midland 
LMR pager boasts 2W output power in 
its talk-back mode. It has built-in pro- 
grammable CTCSS encoding and a two- 
tone decoder. The pager meets military 
standard 810C and D. 
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Rechargeable battery packs 
fit Fujitsu portables 


Nickel metal hydride rechargeable 
battery packs are available for Citadel 
VHE and UHF portables. The Fujitsu 
battery packs are rated at 1,700mAh 
with 7.2V and 12.0V assemblies. 
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Propagation software 2.0 
enhances processing speed 

The propagation measurement and 
analysis software from SAFCO is avail- 
able in version 2.0 based on Microsoft 
Windows 3.0 structure. The new struc- 
ture with menu schemes increases the 
speed in processing data. 

Circle (346) on Fast Fact Card 


SMR network switch 
suits small operations 


The Network Cube from AmeriCom 
fits four, six or eight ports and provides 
SMR operators with networking: inter- 
connect; and over-the-air programming. 
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Second-generation mount 
includes secure hold 

The second-generation Uni-Lok 
mount from SMC Electro-Mount in- 
cludes a composite ball stud to hold the 
position securely and absorb vibration 
to mounted equipment. 
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Coaxial RF fuse holders 
hinder overload 


The 5ORF co- 
axial RF fuse 
holders offer pro- 
tection from RF 
overload of attenu- 
ators and test in- 
struments. Fusing 
levels are standard 
from 200mW to 
3W. Some models 
are panel-mount- 
able; fuses are 
replaceable from the front panel. A va- 
riety of connector options and configu- 
rations are standard for the JFW Indus- 
tries fuse holders. 
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Cordless headset works 50 feet from base 


A 900MHz cordless headset from 
Hello Direct includes a separate battery 
pack and radio transceiver that allows 
movement as far as 50 feet from the 
base. The unit boasts 32 channels and 
features an adjustable listening volume 
control and a noise-canceling mic. 
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CUSTO 
DISGUI 
ANTEN 


STI-CO’s two-way 
antennas are exact 
replicas of the AM/FM 
antennas supplied with 
your car—GM, Ford or 
Chrysler. 


Don't blow your cover— 
buy STI-CO. 


The 


DISGUISE 


> 


41 COBHAM DRIVE ORCHARD PARK, NY 14127-0656 (716) 662-2680 FAX (716) 662-5150 
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New products 


Repeater software interface 
changes frequencies remotely 


A remote channel access system for 
Fujitsu’s Citadel in-band vehicular 
repeater allows the user of a hand-held 
unit to change the repeater’s frequencies 
remotely. As many as 96 channels are 
accessible with the vehicular repeater. 
A digitized voice response confirms the 
selected channel is ready for use, The 


mobile repeater boasts a range of 


148MHz to 174MHz in the VHF band 
and 450MHz to 480MHz in the UHF 
band. 


Cable preparation tool fits 7/s-inch coaxial type 


The Andrew cable preparation tool] 
works with “/s-inch foam diclectric 
coaxial cable for precise cuts in as lit- 
tle as 15 seconds. Model 22295] has a 
main blade and a second blade that 
scores the jacket at the exact dimension 
needed for LDF5 connectors. 
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Mobile computer sports programmable function keys 


The universal mobile computer 3000 
from Bell Radiocommunications 
sports ruggedness and versatility with a 
heavy-duty LCD screen and 92 keys. 
The unit offers 12 programmable func- 
tion keys and one protected emergency 
key. The computer has a quick connect 
and disconnect plug that handles pow- 
er, two serial ports and one external au- 
dio port, The UMC-3000 supports a ra- 
dio modem. fax. printer or other 
mobile-specific device. 
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FOR ALL YOUR MOBILE COMMUNICATIONS MOUNTING NEEDS 
Whatever voice and data mobile communications equipment you want to mount, 


whatever vehicle you want to mount it in. . . 


GEA cae ER Oe oy GS eR 


we make the right mounts for you. 


Call for literature today. 
1-800-GJ-Mount (1-800-456-6868) <== - 
Fax 715-344-5209 Ce ip 


SeEMNeer-cOrsMso0mM 
Service & Solutions™ 
801 Francis Street, Stevens Point, Wisconsin 54481 


voy 
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ey hee | Pe y 
THE FAX 
For'top quality Decibel! Dynamic'RF Antenna Systems.and 


fast delivery of HELIAX® Coaxial Gables and Gonnectors 


1-800-229-4706 


DECIBEL ~ "ANDREW 


Dedicated to the Fine Art Foam, Air & Superflexible 
of Radiation Management! Coax Cables & Connectors! 


DECIBEL PRODUCTS 


An Alliance Telecommunications Company 
P.O. Box 569610, Dallas TX 75356-9610 - Order Hotline 1-800-676-5342 + FAX 1-800-229-4706 +» Phone (214) 631-0310 « FAX (214) 631-4706 


Visit us at UTC, Booth #110. Circle (93) on Fast Fact Card 
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WHEN IT 
COMES TO 
DIMF... 
NOBODY 
DOES IT 
BETTER! 


MODEL NE401 » 

MICRO-MINIATURE DTMF DECODER 
Three Decoders in one unit offering multiple 
user configurable output functions through 
microcontroller technology. 


MODEL NC421 

MULTI-FUNCTION DTMF DECODER 
Enclosed in smartly styled plastic case with 
illuminated membrane contro! pane! for 
mobiles. 


MODEL NC4000 

MULTI-FUNCTION DTMF DECODER 

For control of remote applications, avaliable 
with enclosure or 56 pin edge connector and 
a variety of options. 


MODEL NC4004 

MULTI-FUNCTION DIMF REPEATER 
Capable of controllling 10 outputs while 
sensing 10 external inupts 


MODEL NC404 
SUB-MINIATURE DTMF ENCODER 
Digitally synthesized tone generator. 


MODEL NE409 

MICRO-MINUATURE DT MF ANI ENCODER 
Exclusive Alarm and Man-Down features plus 
Transmit time-out timer, busy channel lock- 
out and microphone mute are only a few of 
the many features available in this 
microcontrolled unit 


MODEL NC410 


NEW... DTMF ANI ENCODER DESIGNED WITH 


THE REC IN MIND! 

Simplifies telephone interconnects. 

15 memory locations, last number redial, 
automatic connect/disconnect sequences and 
programmable “transmit refresh” provide easy 
operation in any mobile application 


Call 1-800-874-8663 
for complete information 
and pricing. 


TONE SIGNALLING PRODUCTS 


(\Bxoncomn 


12438 Loma Rica Or., Grass Valley, CA 95945 
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New products 


Hand-held receiver covers 500kHz to 1,300MHz 


The ARIOOOXC hand-held receiver 
boasts 1,000 channels and a SOOkHz-to- 
1,300MHz coverage range. The Ace 
Communications unit has 26 front- 
panel keys for programming 1,000 scan 
memory channels; and pairs of upper 
and lower limits for bands to be 
searched can be stored in 10 search 
memory locations. 
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Dual rotary attenuators come in 500, 75Q versions 


Dual rotary attenuators from JF'W 
Industries are available in SOQ and 75Q 
versions. Standard operating frequency 
is dc to | OOOMHz. The 502 units are 
available with BNC, N or SMA connec- 
tors. The 75Q units come with BNC or 
F connectors. 
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2.5W trunked hand-held 
boasts 14-system capacity 

The 8565 2.5W 800MHz trunked 
hand-held from E. F. Johnson offers |4- 
system capability with 10 groups per 
system: system and group scan: al- 
phanumeric display: and conventional 
operation with repeater talkaround. The 
portable provides DTMF keypad with 
interconnect operation with memory for 
eight speed-dial numbers and rugged 
construction. 


Heavy-duty multimeters 
contain popular functions 


Two full-sized heavy-duty digital 
multimeters from Fieldpiece Instra- 
ments contain the most-needed func- 
tions technicians use. The meters have 
an casy-to-use single rotary switch for 
function and range selection. Models 
HB71 and HB73 offer valox housing, O- 
ring seals, 6O0V fusing on current jacks 
and MOVs to protect against transients. 
The manual ranging models have 24 
ranges in the popular formats, and mod- 
el HB73 has six additional capitances 
ranges to 200uF. 
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3dB gain antenna sports quick whip removal Desktop radio control console 
suits 1- to 4-channel users 


The 3dB roof- and body-mount anten- 
na from Mobile Mark suits UHF and 
VHF frequencies. The unit includes a 
quick disconnect function for fast whip 
removal and includes a spring-loaded 
center contactor and O-ring seal. Met- 
al fittings are sealed and threaded. The 
antenna fits Motorola TAD/TAE 
products. 
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Packet radio modem transceiver provides secure transmission 


Model 5100 spread-spectrum packet 
radio modem transceiver from Solid A self-contained radio control console 
State Electronics provides secure two- from Console Systems suits users of 
way transmission and reception of dig- — one to four channels. The Minicomm- 
ital data. The unit can be used asa wire- IV console includes a_ micro- 
less modem for PC communications — programmed logic sequencer; one sys- 
within a building or as a data link to iso- tem board: and select and unselect 


lated or inaccessible areas. speakers. The unit includes three types 
Circle (431) on Fast Fact Card of control signaling and operates on 
12Vde. 


Circle (441) on Fast Fact Card 


Wi oeere you look, you'll find a need for 
clear, reliable, two-way communication. And, if 


Gg Fl i S ALL there's high noise, you'll also find the need for 
Noise-Attenuating Headsets. 
All David Clark Company Noise-Attenuating 
Headsets feature noise-canceling microphones 
A y for clear, easy-to-understand transmissions, 
| if) $ ™ a 
' 


i ; % regardless of background noise. As mandated 
ie 1 ‘a by the EPA, each headset is tested and 
ZF certified with a Noise Reduction Rating (NRR). 


Systems available for mobile and portable 
two-way radios: 

* PTT (push-to-talk, with boom microphone) 

* VOX (voice-activated, with boom 


microphone} 
} 4 t * VOX-TM (voice-activated, with throat 
fo! a Se etl microphone) 
) FIRE FIGHRSS RAILROAD es By Also available: The Series 3800 Intercom 


System, with mobile radio interface. 
Regardless of your application or brand of 
radio, David Clark Noise-Attenuating Headsets 
are the clear choice. Call or write for more 

information. 


D277) Clarke company 


| INCORPORATED 
it} 360 Franklin Street, P.O. Box 15054, Worcester, MA 01615-0054 


IN, 


\ TEL; (508) 756-6216; FAX: (508) 753-5827; TELEX; 920482 


ONSTRUCTION | ir ECTRICW BA ©1990 David Clark Company 
| ‘ \ eel 
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New products 


Ear mic transducer enables hands-free operation 


Alpha paging adapter 
handles 24 input ports 

The TAP-200 alphanumeric input 
port expander with improvements han- 
dles 24 ports and receives TDD devices 
on the same modem lines used for con- 
ventional alphanumeric paging. The 
Hark Systems device eliminates the 
need to install separate telephone lines 
for TDD compatibility. 
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The SWAT Ear-Mike suits law en- 
forcement applications and includes a 
belt pack PTT switch that can be acti- 
vated by the user's arm or a ring switch 
to trigger a transmission. The Telex 
Communications transducer features 
locking connectors and hands-free op- 
eration. Interface cables are available to 
match the unit with most portable 
radios. 
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10dBd omni broadband 
antenna supports duplex 


Model PDIOI83 broadband antenna 
covers 806MHz-to-960MHz in three 


bands and enables duplex operations of 


cellular base stations on a single, high- 
gain omnidirectional antenna. The Cel- 
wave antenna incorporates center-fed 
copper radiating elements that are 
housed in a fiberglass radome. 
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Plug-in wiring set 
fits GE Delta radio 

A plug-in wire harness for the GE 
Delta radio’s tone signaling board is 
available from Communications 
Specialists, Model 01-1032 plugs into 
the radio on one end and into the TS- 
32P encoder-decoder on the other end. 
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Voice messaging system 
reaps software improvements 

The addition of a software release for 
Glenayre’s modular voice processing 
system allows enhanced radiopaging and 
subscriber features. One such feature, 
Secure Deposit, ensures that subscribers 
receive messages only from desired 
callers. Voice segmentation allows sub- 
scribers to purchase voice storage in 
five-hour increments. Administrative 
enhancements include expanded mes- 
sage Statistics, improved screen layouts 
and agent access to a specified group of 
mailbox numbers. 
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We stock more 

quality top-grain 

leather cases 

than anyone else 

in the Industry. 

Our manufacturing 

techniques match 

the advanced 

specifications of the 

latest in Portable 

Radio, Pager or 

Cellular models. 3 
@ Immediate delivery from large inventory. % 
@ Two day delivery on set up orders. 
@ Logo imprinting. @ Low pricing. 


if you're not getting this kind of service 
.. Call today. 


- - —_—__~ 
(S{/E[= Electronics, inc. 
2655 Gardner Road. Broadview. IL. 60153 
and Soft Leather Cases. Toll Free:800/336-3115 Fax:800/345-2091 


Your one-call supplier 
for Hard Protection 
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EXCEPTIONAL WIRELESS 


TELEPHONE PRODUCTS 


DataConrs PhoneLink/DataLink 


“YS, NATACeM 
ee si’ DATA COM 


Quincy, Illinois 222-0160 


5 
igo . 


24-Hour 
Technical y 
Available 2wel 


a0 © 


IDEAL FOR: 
® Remote locations and sites 
¢ Emergency communications 
® Permanent or temporary services 
® Mobile Phone communications 


OPTIONS: 
® Leased Line Replacement 
® 2 or 4 Wire Circuits 
© UHFVHE-Microwave-Laser 
® Analog or Digital Signal Processing 
* Spread Spectrum 902 MHz - 5 GHz 
® 12 Volt DC & Solar Power 
DataCom. Inc. 


217-222-0160 524 N. 30th St. 
217-222-0912 (FAX) Quincy. IL 62301 
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Billing data converter fits LTR repeater system 


Model 494 universal accounting man- 
ager 19-inch rack-mountable billing data 
converter works with E. FE. Johnson or 
Uniden logic trunked radio repeater sys- 


Digital encryption module fits 


The RF-3995 digital voice encryption 
module fits Harris AN/PRC-II7A main- 
pack transceiver and AN/VRC-94A se- 
ries vehicular and base station transceiv- 
ers. The module provides 16kbps 
digitally enerypted data and voice sys- 
tem. The system can be programmed for 
six user-delined key codes. 


tems in which there is a mixture of E. 
F. Johnson and Uniden interconnect 
controllers and interconnected Zetron 
model 49 trunking repeater controllers. 
The LTR billing data converter converts 
billing data into the Zetron format and 
acts as an airtime data storage buffer for 
the trunked system. It stores as many as 
58,000 call records or as much as 194 
days worth of airtime. 
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tactical VHF radios 
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THE MOST RELIABLE REPEATER 
SINCE THE WINCHESTER 
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16-channel transceiver 
boasts DTMF keypad, scan 


The PCS trans- 
ceiver with scan in- 
cludes a DTMF 
keypad for tele- 
phone interconnect, 
dual priority scan, 
LCD and wideband 
operation. The 
Ericsson GE Mo- 
bile Communi- 
cations radio comes 
ina SW version lor 
highband, 4W for 
UHF and a battery- 
saving 2W_ unit. 
Power levels are PC 
programmable by 
channel. The port- 
able radio meets 
military standard 
810C and D. 
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Jait: range of Fixed 
products incorporating 
=(medular receivers and trans- 
' mitters are versatile, high " 
' performance units that form the 
vital link in communications 
under the most adverse 
conditions: 

They provide all the facilities 
for talk through:sepeater, line 
controlled base-statiéns and 

point-to-point linking in 
‘both the UHF and 
VHF bands. 


34 Obd Katy Road Sue 110.) 


7055. USA" Phose {1).(713) 984-8884." S 


i 
Outsidb Yeras 800-222:3255 Fax i) { 
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New products 


Display pager boasts 
multichannel synthesizer 


8-channel 800MHz mobile has up to 15W output 


Model 70-9150 cight-channel under- 
dash mobile is programmable from 
806MHz-to-825MHz and 851MHz-to- 
870MHz transmit: and from 851MHz- 
to-870MHz receive. The Midland 
LMR conventional radio offers adjusta- 
ble RF output of 7.5W to ISW. The ra- 
dio features built-in tone and DCS pro- 


grammable capabilitics; and one-button 


selection of repeater talk-around. 


The Panasonic Vanguard 160 mul- 
tichannel synthesized pager allows 
RCCs to offer regional paging through 
a Single pager. The pager has three sets 
of frequency and cap code data. The unit 
includes a securily code function: stor- 
age of as many as eight numeric mes- 
sages and cight tone messages with a 
memory of 160 characters: non- 
duplicating memory; 20-character-per- 
message 12-digit LCD; and memory 
search, delete and recall. UHR. VHF 
and 900MH~z versions are available. 
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Mobile command centers feature custom design 


The Commander mobile command 
centers from Skaggs Telecommunica- 
tions Service feature custom designs 
with radio. telephone, video, audio and 
power systems. Equipment is mounted 
in custom fabricated racks and consoles 
to fit a vehicle space and use require- 
ments. Two-way radios may be select- 
ed for high or low VHF, UHF or air- 
craft frequencies. 
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CRYSTALS 


for all your 
Communications 
Needs 


Channel Elements 


Expedite Service 
a ia 


‘ 


TEST OSCILLATORS 


PAGER, PORTABLE | 
SALES AND SERVICE 


Call or fax TOLL FREE for information 


INTERNATIONAL CRYSTAL MFG. CO., INC. 
P.O. Box 26339 « 10N Lee © Okishoma City, OK 73126-0330 » (405) 2 1 
FAX (405) 235-1904 » Tol! Free Phone 1-800 425-9825 » 24 Hour Toil Free Fax 1-800 322-9426 
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HIGH PERFORMANCE 
PRESELECTOR-PREAMP 


The solution to most interference, intermod, and desense 
problems in repeater systems. 


#40 to 1000 Mhz tuned to your frequency 
*5 large helical resonators 
*Very high rejection 
*Low noise—high overload resistance 
#8 db gain—ultimate rejection )80 db 
¢GaAs fet option (above 200 Mhz) 
«Cast aluminum enclosure 
Typical rejection: «N, BNC, and S$O239 connector options 
+ 600Khz @ 145 Mhz: 28db 
+ 1.6 Mhz @ 220 Mhz: 40db (44db GaAs) 
5 Mhz @ 450 Mhz: 50db (60db GaAs) 


+20 Mhz @ 800 Mhz: 65db 
+20 Mhz @ 950 Mhz: 70db 


*Up to 8 EPROM programmed messages 

*Adjustable audio. speed & interval timer 

* 1D aver voice inhibit’ 

*Low power option 

¢Modular design 

«Message selection via binary input— 
TTL levels 

eSize:2.7x2.6x0.7" 


The ID-2B provides required station identification without troublesome 
diode programming. The "ID over voice inhibit’ circuitry allows for cour- 
teous operation by not allowing an !D until the next squelch closing. 


ID-2B Wired/Tested $99.95 1D-2B-LP Low Power $109.95 


GLB ELECTRONICS, INC. 


151 Commerce Pkwy., Buffalo, NY 14224 
716-675-6740 9to4 
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WHY GAMBLE WITH SPEECH SECURITY? 


TVS-2/Mic-Coder 


s 
ied a Tt 
scramble 
tactical Rolling cee os million ' 
; camnisthne eyambler Wt spy eystelmn : : 

v Hig ne yammable codes = re = Rolling Code Voice 

keyboat a Pak gystem ee av an Scrambling Microphone 

Myo sands d pay HgeUGoyTa . F : 
. ies than 84 x 10" yea" — ¥ Compatible with TVS-2 
" » : 


scramblers 
¥ = Durable microphone 
with backlit keypad 
¥ LEDs: scramble 
mode light, call light, 
& transmit light 


Resynchroniza eee | 

ters and voters 
ity) > industry 

<j audio quality 10 the a 

Individual & 3 Groups 

yd Location Ree 

adio Destruct & Triangule i 


Pre. ae 
e 
a 
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is*] 
G 
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a 


ae - etolen radios 
Se oanget Jost or stolen ra | 


Requires US. State Department 
€ s US. St 
License for export 


OF export 


a 
ps: 


a9 
ey 


yp" 
excale wit 
pvalidl e 


With a\He ke This, You C 


To Order Call Toll Free: 1-800-MIDIAN’S 
Telephone: (602) 884-7981 
FAX: (602) 884-0422 


World Leader in innovative Communications Technology 
MIDIAN ELECTRONICS, INC. / 2302 East 22nd Street / Tucson, Arizona 85713 


Circle (76) on Fast Fact Card 


New products 


SMR billing package Message repeater delivers Vox noise-attenuating headset 
includes call rating digital voice storage comes with throat mic 


The RevenueMaster billing package 
trom AmeriCom includes call rating, 
accounting procedures and account 
maintenance, invoicing and sales com- 
missions, 
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Ppa 


are sprouting up 
all over North America 


Ss 


Available up to 96', TITAN self-support 
towers offer an unbeatable combination of 
quality and versatility at a price that makes 
them an outstanding value. 


TRYLON 


MANUFACTURING CO. LTO 
P.C. BOX 186. 21 HOWARD AVE. ELMIRA, ONT. CANADA N3B 226 
TEL (519) 669-5421 FAX (519) 669-8912 
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Model 19 Simplexor solid-state mes- The David Clark 
sage repeater converts a simplex base headset will not 
station or mobile radio into a simplex drain power from 
repeater. The Zetron unit comes with — the radio. 

40 seconds of digital voice storage. 
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Model H7245 
VOX headset with 
noise-canceling 
electret throat mic 
offers hands-free 
operation and 
works with most 
portable radios. 
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Leather cases safeguard cellular portables 


A deluxe line of leather cases for cel- 
lular portable telephones is available 
from Ora Electronics, The cases pro- 
tect phones from damage. 
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For all your remote power needs: 


‘€ an SOLAR ELECTRIC 
ses SPECIALTIES CO. 


‘Ui lib iW PO. Box 537 Willits, CA 95490 


Order Hotline 800-344-2003 
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L iterature 


Book highlights 
dual-mode cellular 

Dual Mode Cellular by Lawrence 
Harte discusses dual-mode cellular 
functions, design considerations and a 
systems perspective. The hard-covered 
book includes analog cellular, world 
cellular technologies and cellular system 
economics. Wireless Communication 
Technology Resources is a catalog 
describing the books, enginecring soft- 
ware, seminars. market studies and 
training videos from Quantum Pub- 
lishing. 
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Catalog features 
static dissipater 

Lightning Prevention Systems’ cata- 
log describes the ALS-1000 static dis- 
sipater. It has been upgraded and meets 
UL-92 specifications. The publication 
features grounding and dissipater tech- 
nology discussions. 
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Brochure describes 
voice storage option 

Midland’s voice storage and message 
relay option brochure describes features 
of the unit including two ways to avoid 
missing messages when users are away 
from their vehicles. In the STORE mode, 
the device operates as a “mobile an- 
swering machine’ giving callers a 
prerecorded status announcement and 
storing the caller’s message. In the RE- 
LAY mode, it works like a repeater to 
extend the talk-back range. 
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Book lists 
maritime frequencies 

Gencral monitoring, VHF frequency 
allocation charts, coast ship frequency 
cross reference charts and 220MHz ma- 
rine frequencies are included in the 
United States Maritime Frequency 
Directory. The publication, by Official 
Scanner Guide, contains more than 
27,500 listings by community and in- 
cludes the 1991 ITU frequency alloca- 
tion changes. 
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When You Need Rechargeable Batteries... 


MAKE ™JABRO! : 


Whatever your battery 
needs ... paging, commu- 
nications, public safety, 
emergency lighting or 
other applications . . . you 
can rely on JaBro as 
your NUMBER ONE 
SOURCE of supply. You 
will get fast delivery on 
these factory-fresh, 
high quality American 
made, nickel-cadmium 
batteries ... with the 
power built-in for peak 
performance. 
Our expanded line is detailed in this 16-page cata- 
log, complete with cross reference data and specifi- 
cations. See for yourself why so many rely on JaBro 
~ The House of Batteries — as their primary source. 


Write, phone or FAX today for our catalog. 


JABRO Is A Factory Authorized 


Value Added Center For EM Enersy 


The House of Battenes 


JABRO Batteries, Inc. JABRO Batteries S.W., Inc. 
1938-A University Lane, Lisle, IL 60532 25700 1-45 North, #111, Spring, TX 77386 
Phone: 708/964-9358 - FAX: 708/964-9081 Phone: 713/367-9393 + FAX: 713/292-7139 
Telex: 281024 - Cable: JABROUSA ORDER ENTRY: 800/245-1138 


ORDER ENTRY: 800/323-3779 + FAX 800/237-6435 
Canadian Affiliate: 403/248-4020 - European Representative: (33)-1 43.00.94.94 
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T™M ALSO IN 
STOCK: 
AEA DATA 
AOR 
ASTRON 


BECKMAN 
BIRD 
PHOTOVOLTAIC SOLAR PANELS Bm 
. nl . ¢< ‘ : CUSHCRAFT 
Hoxan Solar Power Systems are easy to design Hin 
and easy to assemble from stock hardware. ao 
Call today for engineering assistance. VABRO 


We have everything you need. la 


2050 S. Bundy Drive MAXON 
Hi ENRY Los Angeles CA 90025 ig 

Toll Free: 1-800-877-7979 [An 
RADIO Or: 1-310-820-123¢ TEMPO 

FAX: 1-310-826-7790 UNIDEN 


YAESU 
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High Profile 
Revenue 
Generator by 


WESTERN 
TOWERS 


Custom Built Towers for 
Land Mobile, Microwave, 
Broadcast, CATV, 
Wireless Cable. 


¢48 Top Mount 
Antenna Positions 
¢920 Square Foot 
Top Platform 
Self Supporting 
Guyed Towers, 
Monopoles 


~ Model 9600 WHTG 
Tinton Falls, NJ 


WESTERN TOWERS 


324 W. 26th Street 
San Angelo, TX 76903 


1-800-622-6539 


Literature 


Book explains radio 
frequency interference 

“Radio Frequency Interference: How 
To Find It and Fix It” explains the 
mechanisms of electromagnetic interfer- 
ence (EMI) and provides solutions. 
Chapters provide background informa- 
tion about EMI fundamentals, dealing 
with neighbors, troubleshooting, filter 
performance and direction finding. The 
256-page book is from The American 
Radio Relay League. 
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Book lists frequencies 
for public safety 

Police Call lists frequencies used by 
all city and county agencies, state and 
federal agencies, highway maintenance, 
paramedics, forestry, aircraft and rail- 
road users. It lists trunked 800MHz sys- 
tems and radio codes. The books come 
in nine volumes and may be bought in- 
dividually from Falcon Direct. 
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Directory lists 
industry standards 

The ninth annual edition of the ‘‘In- 
dex and Directory of Industry Stan- 
dards” (IDIS) is available from Global 
Engineering Documents. The IDIS in- 
cludes 113,000 standards from 380 or- 
ganizations. The standards are catego- 
rized by subject index, society and 
numeric listing, ANSI concordance 
tracks and society directory. 
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Study reports telco, 
cellular, PCS threat 
A nationwide study of business and 
residential telephone users describes a 
need for a telephone service that would 
provide local telephone exchange serv- 
ices over a radio channel instead of cop- 
per or fiber optic cable. “Wireless Lo- 
cal Exchange Services: Opportunities, 
Competition and Strategies”’ is availa- 
ble from Alexander Resources. 
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PROFESSIONAL 


VOICE 


Don’t leave the 


e Directivity: >50 dB typical 
e Internal reference 

e RF reflected port 

e High power rating: 5 watts 
e Swept SWR measurements 
e Rugged construction 

e .04 Mhz to 1.3 GHz 


Return Loss Bridges are a low cost solution for swept SWR measurements, These bridges 
can be used with a spectrum analyzer/tracking generator or service monitor. Being a self 
contained unit, no external attenuators, amplifiers, comparators or detectors required, 
Easy to use: Connect generator to “source” port, analyzer input to “reflected” port, Set ref- 
erence level with “load” port open, connect your device under test and take reading. Five 
watt power rating, unmatched in the industry, protects YOUR bridge from power coming 
down the feedline during antenna meusurements at crowded sites, Rugged nickel plated 
brass enclosures assure excellent durability and shielding. 
FREE application note, "Understanding the Return Loss Bridge” , call and ask for it! 
Application note covers the uses of return loss bridges such as: tuning antennas, receivers, 
cavities, duplexers, isolators, and pre-ainps; fault location in transmission lines and multi- 
ple bay antenna systems; measuring impedance and structural return loss of coaxial cables. 
This note also discusses the relationship of VSWR, rcturn loss and reflection coefficient in 
busic, simple to understand terms. 
Following units are available from stock: 
Model Freg Range MHz 
RLBI150B1 040 to 180 
RLBISON3A 510 1000 
RLB1S0N3B 5 18 1000 
RLB1S0N3C 3 to 1300 
RFTOSONM2 DC to 30W)0 reference 
CISOSON2 Matching cable sets 2 ft 
Note: When purchased with a bridge the RFTOSONM2 and CISOSON2 are $95.00 total 


EAGRE i foam 


P.O. Box 9446 = Wichita, KS 67277 


Directivity 


Circle (83) on Fast Fact Card 
82 Mobile Radio Technology June 1992 


documentation of 
your important 
conversations to 
chance... Play it 
safe with an 
Omnicron. 


LOGGING 
RECORDERS 


w Talking Time Clock 
repeats time and date 
on optional Time 
Channel 


A Voice activated 
recording: 2, 8, or 16 


hours of talk time ona 
standard audio cassette 


Fail safe alarms monitor 
tape movement to 
prevent operator error 


Rapid review of 
recorded conversations 
will minimize operator 
error 


Select an Omnicron to automatically record your important 
telephone conversations, two-way radio messages, or 
dictation. Choose from six models starting under $400 and 
a full line of accessories. 


OMNICRON 


SL Seer nn Vans = 
omnicron ie 


581 LIBEATY HIGHWAY 
PO BOX 623 

PUTNAM, CT 06260 
203-928-0377 

aA EE NSS FAX 203-926-6477 
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Technicians’ roles entail more than just repair 


Technicians perform many tasks out- 
side the realm of equipment mainte- 
nance and repair, according to respon- 
dents to the November 1992 ‘‘What Do 
You Think?” questionnaire as reported 
in these statistics, with multiple 
responses adding up to more than 100%: 


DUTIES % THAT PERFORM THESE 
REPAIR 96.0% 
CALIBRATING TEST 

EQUIPMENT 36.6% 
PHONE ORDERS 36.6% 
PULLING PARTS 52.5% 
INVENTORY 5.4% 
TALKING TO CUSTOMERS/ 

PROSPECTIVE USERS 63.4% 
OTHER 29.7% 
NO RESPONSE 1.0% 


Technicians spend various time on re- 
pair vs. other tasks, with most spend- 
ing 31% to 70% of their time on repair. 


securitron 


Most technicians are willing to work 
overtime, if required. Readers report 
that most employers are willing to com- 
pensate them for overtime. 

Other duties technicians report they 
handle include: 

¢ “Building maintenance.” 

* “Communications engineering.” 

* “Coordinate service and preventa- 
tive maintenance.” 

* “Counter sales.” 

¢ “Design mobile radio.” 

¢ “Field work that requires travel.” 

¢ “Installation, modification, field 
survey, field system maintenance.” 

¢ “Promote purchasing ‘new,’ ” 

e “Site engineering.” 

¢ “Software and computer main- 
tenance.” 

¢ “Training.” 

e “Site analysis.” 

® “Technical support.” 

Job requirements vary depending on 
technician training and schooling level 


Model 813A 


Now there is a compact, affordable Morse code identifier that's 
perfect for Common Carrier, Maritime, Aviation, Land and Amateur 
radio identification. Introducing the Securitron Model 813A. saa 
The Model 813A features multi-mode operation, field replaceable 
memory, adjustable audio and programmable code speed, tone * 
and repeat interval ... all in a rugged miniaturized design. For 
complete details on the Model 813A, contact Securitron today. 


(408) 263-6434 


Securitron Company « P.O. Box 32145, San Jose,Califor 


hen you see your techs standing in line 
aiting for the service monitor, you know 
ur profit line is parked. . . and in idle. 
ow, with the remarkable low cost of the 
ew Ramsey COM-3, you can have a 

rvice monitor on every bench. COM-3 

in turn wasted idle time into new found 
rofit” time. In addition, COM-3 will easily 
im a profit in the field, Engineered as a 


FAX: (716) 924-4555 
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rugged, full featured portable, the re- 
chargeable COM-3 will take your services 
where others can’t. And, with its 
advanced microprocessor circuitry, COM-3 
speeds your techs’ testing capabilities, 
keeping your profit line moving... in full 
gear. 

COM-3. The new service monitor that 
works harder for less. 


RAMSEY ELECTRONICS 
793 CANNING PARKWAY, VICTOR, NY 14564 


TELEX: 466735 RAMSEY Ci 


327958 


a 


a bat i 


f 


= @ 


mane? ace _ 


ORDER DIRECT—CALL 716-924-4560 


yourse 


sound off about it? 


provide? 


Send a letter to: 


ee 


“% ; a 
& Ss ‘ 


Express 


If 


Letters to the editor 
Mobile Radio Technology 
P.O. Box 12901 
Overland Park, KS 66212 


Something bothering you? Want to 


Need help that other readers might 


Radio 


Stat 


ou can put one on 


ion 


Quality crafted inthe USA $a” 


Feedback 


and the size of the business. Some of the 
job criteria include: 

¢ “Component level repair of elec- 
tronic equipment, calibration, testing, 
ere? 

* “Expect technicians to know it all. 
Must have thorough knowledge on var- 
ied items of a system. All of this for low 
wages.” 

¢ “General work tickets, parts sales; 


technical questions answered, bench 
work and field work.” 

« “If it has a wire on it, the techni- 
cian is responsible for it and should 
know how it works.” 

e “In order to stay current, a techni- 
cian must know about analog, digital, 
computer and RF technologies.” 

e “Someone who enjoys the chal- 
lenge that accompanies electronics and 


NUMERIC 


Panasonic 


« Synthesized (Programmable/Reprogrammable) 


~ VHF (980 frequencies) 
~ UHF (400 frequencies) 


— 900mhz 


— Cap Codes 
— Pager Functions 


* POCSAG Signaling Format 
* Up to 8 Address Capability 
* Vibrator Standard 


INTERNATIONAL, INC. DALLAS, TEXAS 
COMMUNICATIONS DIVISION 


P.O. Box 550999 


Dallas, TX 75355-0999 Toll-Free 1-800-527-9366 FAX (214) 278-5981 
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troubleshooting. Must have knowledge 
of test equipment, all types of two-way 
and paging models, as well as a good 
sense of humor.” 

¢ “Installation and maintenance of 
data, phone, microwave and _ fiber 
optic.” 

® “Install and service VHF and UHF 
two-way radios: repair and calibrate test 
equipment: install and maintain tele- 
phone carrier equipment.” 

* “Knowledge of RF transmitters and 
receivers a must.” 

* “Mobile. portable and repeater re- 
pair. Paperwork is involved with record- 
ing repair and inventory. Running pri- 
vate shop.” 

¢ “Need FCC certification or equiva- 
lent to satisfy all requirements.” 

¢ “Responsibilities differ with the 
size of the shop. Those selling and serv- 
icing new equipment probably will find 
their service income getting smaller.” 

¢ “Requires both analog and digital 
skills, troubleshooting to component 
level. Technicians work on a wide va- 


T Hutton Can Supply Your Cable Needs With Celwave Cable 


Rolls of cable are in stock 
waiting for your orders. 


NATIONAL STRENGTH 
PERSONAL SERVICE 
FAST DELIVERY 


Quality Celwave cable, connectors, and 
professional connector installations are 
available with Hutton's great service. 
Call Hutton for details. 


Hutton Communications 
FUTON 4112 Billy Mitchell Drive ©5600 Oakbrook Pkwy.#280 


Dallas, TX 75244-2315 Norcross, GA 30093 
214-239-0580 404-729-9413 
FAX 239-5264 FAX 729-9567 

800-741-3811 


Hutton National 

9810 FM1960 

Humble, TX 77338 
713-446-4050 
FAX 446-5779 
800-325-8950 


Communications Works 

923 West 9th Avenue 

Denver, CO 80204 
303-820-2929 
FAX 820-2809 
800-726-6245 


800-442-3811 
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riety of cquipment types.” 
* “Order and pull parts from stock 


_— 
| Winrar pew an 
i 


i What do technicians’ jobs entail? 


oe OI re RPE ME He 


(bse warecnasiteaals 


as 


Be sure to fill out this 
month’s ‘‘What Do You 
Think?’’ questionnaire on 
page 105 so your responses 
can be included in a future 
**Feedback”’ column. 


Larsen Antennas 


CELWAVES 


ASTRON 


CORPORATION 


ANDREW 


(4) 


room; help and assist customer service; 
troubleshoot various problems. Compa- 
ny has no budget for training, so all 
training is on-the-job training.” 

¢ “Order parts. Install units.” 

* “In this rural shop, all technicians 
work on everything from school PAs to 
other communications equipment. We 
order parts. We climb towers. You name 
it; we do it.” 


e “Shop and field survey of two-way 
radios. Customer service work also is 
required.” 

¢ “With the depressed economy, em- 
ployer secks more varied work than be- 
fore and requires learning many other 
technologies besides mobile radio.” 

° “Write test procedures. Evaluate 
systems performance. Recommend field 
and engineering changes.” Hl 


SMALL, POWERFUL 
AND RELIABLE 


* Low band, VHF, UHF 
* Two tone sequential 
¢ Single “AA” battery 


¢ Locking battery 
compartment 
¢ Group call command 


» Variable volume control + Three year warranty 


f P INTERNATIONAL, INC. DALLAS, TEXAS 


A ST 


P.O. Box 550999” 


CENTURION = cusherarft/Signals 


ltiplier Rin 


Pete ei FTL gi PY 
CArare & 
BATTERIES 


COMMUNICATIONS DIVISION 


Siemens Solar Industries 


5 . 
MAKRAD 


ALSO AEE, AMPHENOL, API, AUBURN TECHNOLOGY, BEE, *B&K, BAND-IT, BECKMAN, BELDEN, BOBIER, CAL CORPORATION, 
CAMBRIDGE, CPI, COMMUNICATIONS SPECIALISTS, COOPER TOOLS, DAVID CLARK CO., EAGLE, FLUKE, GAMBER-JOHNSON, 
HEART, HELPER INSTRUMENTS, HUSTLER , INNOVATIVE MANUFACTURING, JABRO, "JOHNSON CONTROLS, KENWOOD, 
METRO TEL, MICROFLECT, MOBILE MARK, MOTOROLA/R-NET, NEWMAR, OPTOELECTONICS, ORA, PACE, PALADIN, PANAVISE, 
PIPO,POLYPHASER, POWERSONIC,POWER-TEK, RF INDUSTRIES, RITRON, SAT-PAK, SCALA, SCI, SCIENTIFIC DIMENSIONS, 
SIMPSON, SINCLAIR, “SELECTONE, SMC ELECTROMOUNT, SSC, SPECO, *“STANDARD COMMUNICATIONS, STATPOWER, TPL 
COMMUNICATIONS, TRACE, UNITECH, VELCO, VOCOM, & ZOMEWORKS. ‘May not be available at locations other than Dallas. 


Hutton Communications 
4112 Billy Mitchell Drive 
Dallas, TX 75244-2315 
214-239-0580 
FAX 239-5264 
800-442-3811 


Communications Works 
923 West Sth Ave. 
Denver, CO 80204 

303-820-2929 
FAX 820-2809 
800-726-6245 


Hutton National 
9810 FM1960 
Humble, TX , 77338 
713-446-4050 
FAX 446-5779 
800-325-8950 


Hutton Communications 
5600 Oakbrook Pkwy.#280 
Norcross, GA 30083 
404-729-9413 
FAX 729-9567 
800-741-3811 
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Sabre Communications 
is amajor supplier to 
the Cellular Telephone 
oe’ Industry and special- 
izes in the design, manufac- 
ture and installation ona 
world-wide basis of the 
following cellular equipment: 


¢ Guyed and self-supporting 
towers. 


* Prebuilt equipment 
shelters. 


¢ Soil evaluation. 


¢ Concrete design and 
installation. 


* Complete site 
development. 


¢ Structural analysis and 
evaluation of new and 
existing towers. 


If you require assistance in 
specifying the requirements 
of your cellular system, 
please contact our highly- 
trained professional staff. 


SABRE 


COMMUNICATIONS CORPORATION 

¢ 3400 HWY 75 North © Sioux City, IA 51105 
© 712-258-6690 © FAX: 712-258-8250 

* WATS 1-800-369-6690 
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Singer Strauss Tompkins Bobkoskie 


Andrew Singer leaves Sinclair Radio Labs, Tonawanda, 
NY, as senior applications engineer to join Antenna 
Specialists, Cleveland, as product manager. 


Appointments at Celwave, Marlboro, NJ: 

David E. Strauss cxits Motorola, Schaumburg, IL. as 
account representative to become Northeast regional man- 
ager at Celwave. 

E. Duncan Tompkins II leaves Johnson Communica- 
tions, Atlanta, as general manager to become manager of 
representative and distributor sales at Celwave. 

Michael Bobkoskie departs Motorola, Schaumburg, [L, 
as zone manager and account executive to become interna- 
tional regional manager at Celwave. 


Mal Gurian, most recently president of Cellcom Cellu- 
lar. Fairfield, NJ. becomes chief executive officer at Univer- 
sal Cellular, Anaheim. CA. FR, 


Cellular carrier info... 
as close as your computer! 


THE MSA/RSA DATABASE 


The same information you have come to rely on in 
Cellular Business magazine's "Calling All Carriers" in the 
May issue is now available on computer diskette. This 
directory includes carrier names, addresses, telephone 
numbers and fax numbers (when available) of the 306 
metropolitan statistical areas (MSAs) and 428 rural service 
areas (RSAs). The directory is available in ASCII format 
so that it can be adapted to any computer program. 
Complete on one diskette. 


EACH DISKETTE 
COSTS ONLY 
$25 


Call 800-543-7771 to order, or mail us this form. 


Cellular Business Products 
Attn: Joan Jackson 

P.O. Box 12901 

Overland Park, KS 66282-2901 


Please send copyties) of the Database @ $25 


Add $5 for shipping and handling. 
S. Enclosed Outside North Amaniea, add $15. 


Name 

Company 

Street (No P.O. Boxes) 

City State 


C alendar 


1992 


June 


17-19—Virginia Tech Symposium on Wireless Personal Communica- 
tions, Virginia Tech, Blacksburg, VA. Contact: Jack Lilly, 703-231-4849, 


21-25—Utilities Telecommunications Council 44th Annual Meeting, 
Hyatt Civic Plaza, Phoenix. Contact: Rita Clark, 301-621-7802. 


23-24—SMR Leadership Conference, ANA Westin Hotel. Washington, 
DC. Sponsored by American Mobile Telecommunications Association 
(AMTA),. Contact: 202-331-7773. 


July 
19-23—Forestry-Conservation Communications Association, Toledo, 
OH. Contact: Don Ptohl. 602-644-3166. 


August 


9-14—Associated Public-Safety Communications Officers 58th National 
Conference, Washington State Convention Center, Seattle. Contact: 
800-824-1850, 


September 
1-3—International Mobile Communications Expo/Fall, Georgia World 
Congress Center, Advanta. Contact: 303-220-0600. 


22-25—Mobile Communications Marketplace, Moscone Center, San 
Francisco, Contact: Telocator, 800-326-8638. 


ESD SAFE 


de-soldering and 
soldering with the leister 
labor ‘S’ HOT AIR TOOL 


TRAINING VIDEO AVAILABLE 
Electronic Temperature Adjustment from 


682-12022 F. Air volume adjustment from 
0-150 litres per minute. 


For soldering and de-soldering of all SMD 
and thru hole components. 
OVER 500 NOZZLES AVAILABLE 
ASK FOR FREE BROCHURE M0277 


_- brian r. white co., inc. 


313 HENRY STATION ROAD 
UKIAH, CA 95482 (707) 462-9795 
FARMINGDALE, NJ07727 —_ (908) 938-2700 


DISTRIBUTOR INQUIRIES WELCOMED 
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Solar electricity... 


far and away your 
best power source 


When you need power far and away from the 
grid, solar electricity is the most reliable and 
cost-effective power source you can choose. 
Reliable power for: 


@Cellular Repeaters @Remote Fixed 
@Two-way Repeaters. _ Cellular 
@Microwave @Data Acquisition 


At Photocomm, we offer the best power module on 
the market — the Kyocera polycrystalline module with 
a worldwide reputation for quality and performance 
and an unprecedented 12-year warranty. For your 
toughest applications, specify our Duravolt™ 
module, featuring Kyocera solar cells and'our 
exclusive Tefzel® glazing — It's virtually unbreakable. 
We also offer a staff of experienced solar application 
engineers to help you solve So 

your specific needs. For , 
rellable power, no matter how _Sosmumammneedhaalaaen 
remote, call 
us today: 
a 


= Photocomm, Inc. 
= 7681 East Gray Road, Scottsdale, Arizona 85260 
— _ Telephone: 602-948-8003 FAX: 602-483-6431 


Photocomm is an authorized distributor of the 
complete line of Kyocera Solar Power Modules 


CR KYOCERA 
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Sound Technology 


Working for You 


SONIC 
HD-13 


THE MOST VERSATILE 
AUDIO ACCESSORY 
AVAILABLE FOR YOUR 
TWO WAY RADIO. BUILT 
FOR WHERE YOU WORK. 


Sonic Communications, inc. 
4 Colonial Center, Box 287 
New ipswich N.H. 03077 USA 
Tel: 603-878 1944 

Fax; 603-878 1773 


é wit. {WA 
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rofessional services 


[THE PORTABLE DEPOT. | 
| SPECIALIZING In GENERA ELECTRIC PORTRELE Stmuice 
¢ FACTORY TRAINED TECHNICIANS + 
*SURFACE MOUNT TECHNGLOGY + 
* FACTORY APPROVED NATIONWIDE « 
= PUBLIC SERVICE TRUNKING « 
* VOICE GUARD CERTIFIED « 
. MPD, MPATPX, PCS AND ALL CURRENT PRODUCTS « 


(@7% Route 2, Box 3386 + Lynchburg VA 24501 
acs 804-237-3427 


i) ae 


Jerry L. Simmons 


Communications Systems Consulting 
Land Mobile & Microwave Systems 


P O. Box 8484 
Montgomery, TX 77356 


Ph (409) 588-3200 
Fax (409) 588-4434 


Communications Technology Associates 


A aiecsion ot Flaver, Seaty, Maztern 6 Mattern. Ine 


PLANNING AND DESIGN: PLUS: 

* 2-Way Radio « Complete ASE Services 
* md F/O * Bldgs, Towers, Pur Sys 
* CAD/MOT/AVL/Paging ¢ Structural Engincer ing 


FREDERICK G. GRIFFIN, P.C. 
3229 WATERLICK ROAD 
LYNCHBURG, VA 24502 

TEL; (804) 237-2044/FAX: (804) 237.4063 


NATIONWIDE COMMUNICATIONS 
CONSULTING 

MOBILE RADIO, MICROWAVE, E9-1-1, CAD 

PAGING, LAN, DISPATCH COMMUNICATIONS 


CENTERS, AND MULTI SITE PROPAGATION 
ANALYSIS 


* FAST TURN tt 
3 
* RETURN UPS PAID 


GE PORTABLE SERVICE 
* WARRANTY 
© $37.00 br./2 hr. MAX 
¢ PARTS GE LIST 
Smith Communications Service 
2121 Parrish Ave., Owensboro, KY 42301 
502-683-0936 = C-- 
GET THE EDGE 
OVER YOUR COMPETITOR 
ADVERTISE IN 
MOBILE RADIO TECHNOLOGY 


CLASSIFIEDS 


Call Carla Gamino at 
303-762-1249 Fax 303-762-0069 


June 1992 


W LIGHTNING 
= =PREVENTION 


STATIC DISSIPATION AND (UL) 
GROUNDING SYSTEMS 
FOR COMMUNICATIONS TOWER SITES 
2048 Cross rey Road, Berlin, NJ 08009 


FAX 609-767-7547 * (609) 767-7209 
Don't Wait Until it's Too Late! 


COMMUNICATIONS CONSULTING SERVICES 


10 Woodbridge Center Drive COMMUNICATIONS 
Woodbridge, NJ 07095 


CONSULTANTS, INC, 
(908) 636-6970 
Toll-Free: (B00) 247-4796 * FAX (908) 636-7260 


Oltices In: Albary NY Aleardng “A 
Fl Lauderdale. FL. Honot 
Pachmond. W#. San Deg 


SHAFFER & ASSOCIATES, INC. 
Consulting Engineers 
LAND MOBILE) MICROWAVE 
System Design Propagation Anulysis 
RFEP/RFQ Analysis — Type Acceptance Testing 
Bid Specification Development 


TOM L, DENNIS, P.E. 
3050 Post Ouk Blvd... Suite 1700 
Houston. Texts 77056 
Tel. (713) 621-4499 Fax. (713) 621-5751 


36 OMNICOM, Inc. 


Communications Engineering Services, P.C. 


Vovenue Predictions © Terrain Analysis 
Propagation Studies 
Computerization of Manual Enwueenay Systems 
Site Selection © Freqnenes Allocations 
EM. TV, Land Mobile, Cellular, Paging Services 


Richard L. Biby. PE. 
6105-43 Arlington Blvd. Falls Church, VA 22044 USA 
(703) 534-7880 
Fax: (703) 534-7884 root comm-data.com 


RAYMOND C. TROTT 
CONSULTING ENGINEERS, INC 
1425 GALINWar DmvE SunTl 380 
wmronG *Enas 15038 

reseos 


RCT 


Raymond C Trott PE 
PRESIDENT 


LAND MOBILE | MICACWAYE COMMUNICATIONS SYSTEMS 


PORTABLE 
TECHNICAL 


(PORTA-TECH) eGuNeAL 


1106 Laxton Roac e Lynchburg. VA 24502 


GE Portable Radio Service Depot 
Factory Approved Nationwide 
@ Current Product Lines 
@ Voice Guard Certtied 
TECHNICIANS @ Public Serwce Trunking 
FOR QUALITY SERVICE §=® Surface Mount Technology 


(804) 239-3049 


as. RY TRAINED 


Invest your 
Advertising Dollars 
where your Prospects 
Invest their Time... 


MOBILE RADIO 
TECHNOLOGY 


FP 
INL: 


Telecommunication & Information 
Science Division 


Publ Safety. 


(301) 925-9400 
(BOO) 787-2732 
Fax (301) 925-8612 


Transtt. Goawrmmnent & Indusin 
CORPORATE OFFICE 


M401] McCormick Drive 
Landover, Maryland 20785 


Donaid P Nowak 
Manager 


Nationwide 
Communications Services 
238 East 23rd St., New York, NY 10010 
212-686-8089 Fax 212-679-9152 


* $25/hr, Portable. Mobile (2 hr. Max.) \ 
* $8 Flal Rate Labor Plus Parts tor Page 
* Quick Turnaround and 60 Day Warranty 


* MOT, GE Part List, All Detective parts Returned 

* Refraq.. Recode and Repair Contracts Available 

* All Technicians are MOT, GE Trained 

* Over $100 Gives You Estimate Call & Return UPS Pay 


MCCON 


Mobile Communications Consulting 
§ RB Me Coneuhey, IE 


Prone moat 


tet? Chestnut Oa { 
Cathersburg “tO 2087) 


YOUR CARD HERE 


reaches 43,230" prospects 
for as low as $76 per insertion. 
Call Carla Gamino 
303-762-1249 
FAX 303-762-0069 


*Baxter Research Corporation 


Advertising rates in Mobile Radio Technology's Clas- 
sified Section are $69.00 per column inch, per insertion, 
with frequency discounts available. There is a one inch 
minimum 

Ads larger than one inch are sized in %-incr incre. 
ments and billed accordingly. as determined by total size 
of the ad, including ruled borders and rounded up to 
the nearest V4 inch, 

Blind box ads (raplias sent to MRT tor forwarding} are 
$30.00 and Fast Fact reader service numbers are avail- 
ablo for $25.00 per servico. per insertion, to cover 
procassing and handling costs, 

Optional color, determined by MRT on an issue-by- 
issue basis, is available at $150 per insertion. 

A prepayment discount of 5% ts available for all 6x 
or larger frequency classitied advertisers who prepay 
thew full 12 month schedule 

No agency discounts are allowed for classified adver- 
fising 

Contact Caria Gamino at (303) 762-1248 or fax (303) 
762-0068 to place your classified ad. Or send your ad- 
vertising materials and order to Lisa Cunningham. Mo- 
bile Radio Technology, Classified Advertising Depart. 
ment, 9800 Metcalf, Overland Park, KS 66212. 


Help wanted 


RADIO TECHNICIAN 
5 years experience in Motorola and Ge radio 
equipment. FCC or Naber license required 
27,000-35,000/yr,. depending upon experience. 
Send resume to 


Comm Tech 
P.O. Box 2712, Elko, NV 89801 


IMMEDIATE OPENING 


Growing MSS in West Tennessee needs expe- 
rienced Motorola Tech. 
Get out of the Big City Rat Race Now. 
Contact: Chris Young 


West Tennessee Comm. 
1295A Hwy 51, Dyersburg, TN 38024 
9 


REP WANTED 
COMMUNICATIONS SALES 
REPRESENTATIVE 
GE 5 STAR DEALER 
Establilshad mobile communications company 
seeking sales representative for the South Cen- 
tral and Southeastern PA area. Must have a mini- 
mum of one year sales experience with back- 
ground in Trunked and Conventional mobile radio 
sales, Attractive commission plan available for ag- 

gressive self starters, 
Interested parties reply to 
PO. Box 2032 
York, PA 17405 


TWO-WAY RADIO TECHNICIANS 
OPPORTUNITIES IN THE WASHINGTON-BALTIMORE MARKET 
Experienced Two-Way Radio Technicians Wanted by 
Growing Radio Communications Company. 
Excellent Suburban Environment 
Fax Resume To: 1-301-946-2212 or Mali To: 


TWO-WAY RADIO OPPORTUNITIES 
Post Office Box 2247, Wheaton, Maryland, 20915 


The City of Corpus Christi, Texas, has an 
opening for a Senior Radio Technician 
who is experienced with ERICSSON G.E. 
PST MHz trunked radio systems and 
microwave radio maintenance. 


Salary: $2,108-$2,973 monthly 


Send resume to: 
City of Corpus Christi 
P.O, Box 9277, 
Corpus Christi, Texas, 78469-9227 
Call Ruthie Caraway for information: 
512) 880-3323. 


Trade Magazine 
Technical Editor 


Expansion has created excellent oppor- 
tunity for cellular/RF expert to work 
on top technical publication in cellu- 
lar field. Will write articles on techni- 
cal aspects of cellular business, edit 
materials from outside authors and 
manufacturers, and offer technical as- 
sistance and expertise to other publi- 
cations within group. Must have under- 
standing of mathematics and technical 
graphics sufficient to handle the cel- 
lular radio subject matter covered. 
Technical degree preferred. Send com- 
plete resume and salary requirements 
to: Mobile Radio Technology, P.O. Box 
12901, Dept. 916, Overland Park, KS 
66282. EOE M/F/H 


TWO-WAY RADIO TECHNICIANS 


Growing Motorola Service Shop in the beauti- 
ful Pacific Northwest needs qualified and ex- 
perienced two-way radio technicians. Minimum 
2 years experience servicing major brands. 
Must have strong employment history and FCC 
Certification, Excellent wages and fringe 
benefits. 
Equal Opportunity Employer. 
Send resume to: 


Clackamas Communications, Inc. 


ATTN: Gordon Day 
P.O. Box 22169, Milwaukie, OR. 97222 


Radio Dealership in Anchorage, Alaska 
is looking for an FCC licensed two way 
technician who is interested in working 
toward management responsibility in its 
service shop. Must have at least five 
year's experience on the bench. Send 
resume with references to: 


TSE COMMUNICATIONS 
PO. Box 111037 
Anchorage, AK 99511 


TWO-WAY TECHNICIAN 


Small Central Minnesota Motorola 
Dealer/MSS is seeking an experi- 
enced field/bench technician. Posi- 
tion requires a self motivator, with 
good communication skills, who can 
work independently. Good working 
conditions with excellent equipment. 
On-going training for emerging/evolv- 
ing technologies. Salary commen- 
surate with experience. Health insur- 
ance, vacation, and vehicle included. 
Experience Minnesota’s vacation- 
land at your doorstep! 


MARTIN COMMUNICATIONS 
109 - 2nd Avenue Northeast 
Brainerd MN 56401 
218-829-6007 


Help wanted Help wanted 


CELLULAR 
OPPORTUNITIES 


National openings for experienced 
Cell Site Techs, Switch Tech, and 
other TECHNICAL PERSONNEL 
at all levels within Cellular Commu- 


nications. Locations in a number of 
markets. 


LAWRENCE PERSONNEL 


1000 Valley Forge Circle 
King of Prussia, PA 19406 
215-783-5400; 215-783-6008 (FAX) 


COMMUNICATIONS RECRUITMENT SINCE 1957. 


Personnel Available 


EMPLOYEES AVAILABLE 


Cellular Two-Way hy vn 
* Executive ¢ Management © Marketing 
¢ Sales © Engineers * Technicians 
NATIONAL RESOURCE OF PERSONNEL 
Employers: Cal] 606-491-5410 
—aApplicants Welcome!— 

Send resume, area preference and salary requirement 

to address below. Fees are company paid. 


Ce. Communication Resources 


The communication personnel specialists 
PO, Box 141397 * Cincnnat, OH 45250 
606-491-5410 / FAX 606-491-4340 


Equipment for sale 


VHF DUPLEXERS 


Wacom WP438 4 can 
Wacom WP642 6 can 
DB Prod. DB4062 6 can 
Wacom WP438 single cans 
Sinclair Q202GR 4 can 


GREAT PRICES! 
LARGE SELECTION 


(503) 399-7010 
SLATER COMMUNICATIONS 
Salem, Oregon 


Motorola/Radius Upgrades 
and Conversions 


GP-300 16 Channel Kits 


* Complete kit $44.95 
* Modified Code Plus Only $34.95 


Standard Programming and Repairs also available 


| RadMax Communications 


COMPLETE COMMUNICATIONS SERVICE 
10677 Indianwoods Drive, Cincinnati, Ohio 45242 
519-480-1792 
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a aa Equipment for sale 


CLEAN MOTOROLA RaDIOS 

MOBILES & PORTABLES 800 MHZ TAUNKED 
TSW TRAXAR WIACCESSORIES $250 

i! MOSTAR $395.00 35W MOSTAR $425.00 
15W MAXTRAC B7 10 SYS. SCAN, TALKAROUND $595.00 
35W4 MAXTRAC 87 10 oe SCAN. TALKAROUND $695.00 
35W SYNTOR x2 OR x3 $250.00 
35W SYNTOR x 15 SYS/15 SUB/TALKAROUND wanes 00 
SW SYNTOR x 9000 298. 
35W SPECTRA BS 10 SYS* SCAW/TAL KAROUND ‘$995.00 
35W PP1000 995.00 PP500 x $695.00 
2W MTXBDD $645.00 MTXB810 G/SYSCONY . $895.00 
IW STX WICHRGR $695.00 3W STX WICHAGR $995.00 
3W STX SMARTNET 1 & 11) WICHARGER $1,495.00 
BASE STATION PACKAGE P/S, DESK MIC $200.00 
MOBILES & PORTABLES 900 MHZ TAUNKED 
12W B2 MAXTRAC $595.00 OW B7 MAXTRAC $695.00 
12W BS SPECTRA 10 SYS/10 SUB/SCAN/CONY $695.00 
30W) BSVH7!B9 SPECTRA 10 SYS/SCAN/TEL $895.00 
30W LI7VLB BASE W'S REMOTES $1,495 
2W MTX900 B3 & 84 6 SYS/3 SUB/CONY $895.00 
CONVENTIONAL RADIOS 
SOW VHF MITREK 4F PL $39500 110W 4F PL $495.00 
30W UHF MITREK 4F PL $275.00 100W 4f PL $495.00 


CLOSE OUT 


RATELCO 12A-48V CHARGERS 
Some new. . . $500 ea. 


ACTIVE FILTERS 


AND 


REEDS 


FOR MOTOROLA PAGERS 
FAST DELIVERY 


2 GHZ GTE LINKHURT MODEL 
79F 1-02 1 HOP + Spare 
$1,500 
2 EA. MSF-5000 UHF - C24CLB7106A 


WANTED 
FARINON LRI1-2 
PHONE 818-308-0398 


FAX 818-308-3909 


GENERAL 
COMMUNICATIONS 


MOBILE COMMUNICATIONS 
AUTHORIZED DEALER 


#1 GE DEALER IN THE USA! 
Largest Inventory — Quality Service 


Fastest Delivery and Best Prices 
5157 Anton Dr. 


1-800-356-3200 = 7%," 


Brasrco. 


PH (513) 773-6255 


PO. BOX 1482, PIQUA, OHIO 45356 


SSW MITREK 800 MERZ SF PL $275.00 
40W UHF SPECTRA 450-482 MHz A3 TANK MNT $995.00 
45W VHF SPECTRA 43 99 MODES $995,00 
30W 900 MHZ SPECTRA ‘'AS'’ SCAN 
SOW UHF SYNTOR 8F PL 
60W LB MAXTRAC 2F 30-36 MHZ $395, 
10DW UHF MICOR 4F PL SUPER ACCESSORIES $150.00 
25W UHF MAXTRAC 16F $445.00 40W 16F MAX $495.00 
SW UHF MX350 BF T/A PL RAPID CHARGER $195.00 
4iv UHF HT600 6F $42500 4 UKF H150 2F NEW $350.00 
HF SABER 111/DVP CAP CHRGR NEW 
HF SABER 111/D/P CAP CHRGAR 
SW VHF MT1000 99 CHAN W/SCAN 
1Q0W SYNTOR x UHF 8F MINT 
75W MSF5000 W/DUPLEXER 
DATA 10 WIUNIPAK 28 AS NEW 
23 GHz STARPOINT TELEMETRY 23 AT 


WE BUY STX-MTX-MAXTRAC-MITREK-MT1000-SABER 


SYNTOR 9000-MOSTAR-MSA2000-MSF5000-SPECTRA 
NO ONE iN USA HAS LOWER NEW RADIUS RADIO PRICES 


RADIO EXPRESS 703-265-1928 FAX 703-830-8710 
____Circle (105) on Fast Fact Card 


““CONFUSED’’_ || 


Circle (106) on Fast Fact Card ABOUT WHAT LABEL COMPANY TO CHOOSE? 
We are one ot the oldest pager label companies recommended 
nd used by the leading pager manufacturers in the country 
FOR SALE * UHF REPEATERS * ’ We rahe the tabel that you need to your sections 
Panasonic numeric Display Pagers, GE MASTR Il PAGER - TWO-WAY - CELLULAR - AND MORE! 
‘ ei 4 . Send | ples and a FREE sample of 
152.240, aia working, as Is. ve bev & sgt Spoke ta Cloan-A-Page (label remover A caaien. 
p uplexers, Perfect Cond. ae” ae ~ ~ 


Ask for Larry 601-264-9760 1467 LeMay Suite 111 ¢ Carrollton, TX 75007 


214- ate 0439 / FAX 214-242-0959 ir | 
MOTOROLA Radius 


y Seti tor anytting less than what you want 
DELIVERY NOW! 


Every Model in Stock! Free Programming of all new units on Delivery! 
Will Positively Be Shipped Tonight! 


On your jobsite tomorrow. We can handle any size order and have 
done so for 18 years. 


CALL 1-800-53-RADIO (72346) 
FAX (404) 568-4506 
To place your order, even if you live in Hawaii, Virgin Islands, Alaska or 
Puerto Rico. RADIO WHOLESALE - John Cunningham WB4-JUN. 5 
One of the largest stocks of Motorola Radius in the world. ties GF Elements... Call for 


Circle (107) on Fast Fact Card i ay ree Frequency available 
or fast delivery. 
UNIDEN AMH300 RADIO PAGER CRYSTALS Lifetime Warranty on Crystals 
Used-Like new condition Specializing in BRAVO & BPR 


Trade-in credit on your Old 
2 channel, Xtal controlled Precision crystals at 20% to 40% discount. c vate ore aes 
VHF 148-174 MHz We stock common frequencies for BRAVO & BPR. Try us first. We always have your 
Underdash mounting Custom order and specialty crystals welcome 
Complete wiall accessories % x SAME OR NEXT DAY SHIPPING * * 


frequency available. 
$125 ea. 
Ve Tel CRYSTRONICS, INC. 
ersa CRYSTALS * Impori * Export « Distribution « ELECTRONICS 


1-800-456-5548 Fax 307-266-3010 Phone 305-566-6949 Fax 305-566-5971 


913-234-2337 VHF also avail. | Anchor Graphics 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35!!! 
ORDERS ONLY: 
1-800-237-6519 


INQUIRIES AND IN LA: 
504-361-5525 


Motrac; Micor, Mocom:; Mitrek; Etc. 


1814 Hancock St. 
Gretna, LA 70053 
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@ Repeater Identifiers 

@ Site Alarms 

@ Remote Telemetry 

@ Weather Stations 

@ Multiple Languages 

B Emergency 
Announcements 


DataVoice - DV-64 
Add a Recorded Natural Voice to your 
system or equipment. Voice vocabularies con- 
sisting of over 100 words or multiple phrases 
up to 1 minute in a Natural Voice is saved in 
Non-Volatile E-Prom memory. (If power is re- 
moved the recordings will not be lost). We'll 
record your message(s) in a male or female 
voice - or - you can record the library by using 
the optional SDS-1000 development board on 
an IBM or compatible computer. 


Parallel input word 8 ohm Audio output 
select 600 ohm Audio 

500 ma keyline output outpul 

32 Kb sampling rate +9v to +My supply 

Multiple modes Size: 4.00" x 4.25" 

Selectable timing Connectors included 


Several different models avuilable 
Palomar Telecom, Inc. 
300 Enterprise St.. Suite E - Escondido, Cu, 92025 


(619) 746-7998 © Fax (619) 746-1610 


MOTOROLA 
CENTRACOM | & Il 
Console components 
BOUGHT & SOLD 


Telecommunications 
Engineering Associates 
409 Wildwood Dr. 
So. San Fran., CA 94080 
Ph: (415) 871-4200 


Circle (108) on Fast Fact Card 


BUYING ERICSSON - GE EQUIPMENT 
CALL OR FAX FOR QUOTE 
Manxar 42-50 DSITSA4300 55W...... $125 
Maxar 150-174 D43TSAI900 50W ...... 100 
Micor T83RTAI402K wiace. HOW ...... 100 
Syntor X T4SVBI7000AK 800 Conv.... . 125 
MLS-8030 conventional 800 MHz pS 
CUSTOM MVP. VHF wiacc . 125 
Delta-S 150-174 no. ace. WOW 4S 
Phoenix-SX VHF 16 ch scan =a 
Phoenix-SX VHF |6 ch wéacc. RRL | 
MASTR II 150-174 HOW from ; -- MS 
MPI port. 2W cg 150-174 new ........-195 
MPI port, 2W cg 136-153 new ., , rn | 


MPI! port. 2W es 150-174 new ise l6S 
MASTR IL VHF “E” package, HOW 


DFE W/C-500 scan accessories 2.0.0... .2 
S-990 128 channel head w/warranty.....1 
NEW CELLULAR HANDSETS & 
OPTIONS . . are . .call 
MPS/MPR/MPX/MPI?/MPD Chargers . . call 
NEW LONDON TECHNOLOGY 

231 Old Timberlake Road 

Forest, Virginia 24551 
TEL 804-525-0068 


FAX 804-525-0068 


Equipment for sale 


@ LOWEST possible prices! 
@ BEST units on the market! 


® IMMEDIATE delivery! 
@ FREE programming] 

@ FREE re-programming! 
® HUNDREDS in stock! 


GO NO 
FURTHER 


XV ! ly 


= CALIFORNIA RADIO” 


We Want 
YOUR business! 


16943 - 6200 Rood Montrose, COLORADO 6140! 


Swersweep 
SWH Measurement Kil 


Swersweep ts « iO work with madern service 
ty tract generates aril Spex trust 
ing a plot of SWR vs. Frequency on the 
display. Swersweep allows the instrument to function 
asi sealar network analyzer. See featune article an page 
(4 of October iby Mobile Radio Technology tor more 


information Uses: 


“Tuning Antennas: tase, mobile, ar glass 
* Tuning cavtties. duplexers. or filters 

eTuning preamps Receiver front ends 
“Checking transmiss 


ne amd trim 


tach Swerswenp is hand toilt with calitiration teaceable to 


the National Husewu of Standards 
1 Mhz SSD. 1-100) Mla, SH75 
Vim include shizping 
Europa Marketing 
2358 S. Patterson Mesa, AZ 85202 
Phone: 602-345-6666 


Call Me Anytime 
Motorola 2-Way Equipment 
New-Used-Damos VHF-UHF-800-900MHz-Mobdiles 
Portables-Base-Repeaters 
Have something to sell. call us 
The Boys in Arizona cont sell to thew competitors. 
but we do! 


KEN SCOTT 
SCOTT COMMUNICATIONS 
406-745-3218 


TOUCH-TONE DECODER/DISPLAY 
& ASCII CONVERTER BOARD 


Madel 'T)D-4 deendes and displays all 16 DTMF digits 
Digits are displayed on exyht LED's. 32 character 
memory can be seratled. It will vecept almost any audio 
source. Ideal for remote DTMF control or data entry 
using & telephone keypad. ASCII senal output can be 
connected to your computer. JBM compatible software 
included for displaying. storing andor printing tne, 
date and number for automatic logging. 
TDD-8 DTMF DECODEIVDISPLAY/ASCIL $99 
CAB-1 AUDIO & SERIAL CABLES $20 
PS-12 LIOVAC TO 12VDC POWER PACK = $10 

add $5 S'H - VISA/MC ACCEPTED 
MoTron Electronics TEL; 1-800-338-9058 
310 Garfield St.44 (503)-687-2118 
Eugene, OR 97402 FAX: (503)-687-2492 

‘Trach Tone rs a trademark of ATT 


USED 2-WAY RADIOS 
Call Sid Cohen 
at AIR COMM—Phoenix, AZ 

ca lc te * Fax (602)275-4555 
%-70% savings on Motorola, GE, EFJ mobiles, 
base stations, portables, pagers, repeaters— 
primarily solid state—all frequency bands. Also, 
accessory items: Motorola ‘’Systems 90°’ can- 
trol heads. PL and paging reeds, channel ele- 
ments. Cash quotations made for 
purchase of above equipment. 


AIR | COMM 4614 E. McDowell Rd. 


Phoenix, AZ 85008 


ICOM SPECIAL 


Ui6a 16 channel UHF 
Handhelds $525 


Other ICOM Land-Mobile 
Aviation & Marine in stock 


call XPM (512) 693-4999 
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| C lassified 


DA I D LA ND mVIES Nationwide 


LAND MOBILE RADIO 


Factory Approved Dealers Only 
WHOLESALE PRICES 
* Large Inventory « Fast Service * Flat Rate Repair Service 


* Complete Dealer Support Program (800) 726-9015 
(612) 869-2487 


SAME DAY SHIPPING 
Call for Weekly Specials! 
_ R. Refurbished Equipment Available FAX (612) 869-3078 


816 W. 77% Street 


—w DISTRIBUTING MPLS, MIN 55423 


Circle (110) on Fast Fact Card 


Replacement Batteries 


Centurion’s full line of batteries to fit leading models perfectly. 


For Two-Way Radios and Cordless Telephones 
@ Motorola @ GE @ Uniden M Maxon @ King 
@ Midland @ Cobra M AT&T Mf Radio Shack Mf Sanyo 
For a distributor nearest you, please call 
Toll Free 800-228-4563; or toll free fax 800-848-DUCK (3825) 


Discover the quality of 
a Faicon tower. 


Our craftsmea manufacture quality quyed towers to 
1,000 feet and self-supporting towers ta 390 leer 
each custom engineered for your particular applicanon 


(915) 658-7155 


the FALCON 


Tower Fabricators 


INTERNATIONAL, INC 
P.O. Box 82846 Mi Lincoln, NE 68501 


Masi HEIGHT oF ENGINEERED QUALITY 
62S PREUSSER +© SAN ANGELO TEXAS (690% 


Circle (109) on Fast Fact Card 
GENERAL 
COMMUNICATIONS 


Midrand ||} [* 


LAND MOBILE RADIO LD 


WHOLESALE PRICES ON ALL 
MIDLAND RADIOS! 


CALL TODAY! 


160 N. Broadway 
Fresno, CA 93701 


MOBILE AND PORTABLE RADIOS AT 
WHOLESALE PRICES 
5157 Anton Dr. 


fein 1-800-356-3200 Madison, WI 1-800-233-8818 


The New Way To Re-Crystal! 


Top Quality Ultra-High Shock Crystals For Pagers & Radios ARIZONA 
Motorola, GE,NEC,andall others! Priority Delivery Available: TWO WAY COMM. 


Your old friends at Standard Communications’ 24 hr./72 hr./5 day/10 day on ee MOSTAR 


sae ; Standard: 15 days SYNTOR-X 9000 HEADS 
Crystal Division are now your old friends at y Spgs nnd ea 


Frequency Management. We've formed an : HE-90 FAST CHARGERS 
independent company to serve youbette. = = AN Freq UENCY MIGOR RX. TLE-8032 


MICOR WIDE SPACE TX 


Greater Capacity, New Larger Facility, Vvy:| Management GE UHE MVP RADICS 


Same Experienced Pros. neDW Thomas Compares 


15902 Bolsa Chica St,, Huntington Beach,CA90649 800/800-9625 (FAX 714/890-1832) (800) 377-3807 


Circle (112) on Fast Fact Card 
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International (USA) 
O PAGER CRYSTALS 


capes 

cay 

epOWs ne ARR O COMMUNICATION CRYSTALS 
jes BNO O CHANNEL ELEMENTS 


ca 
E —$__—___ @ Recrystalled 
B Compensated 

Southern Computer Corp. @ Complete Elements 


141 W. Wieuca Rd. + Suite 300-B + Ailanta, GA 30342-3219 + 404-252-3340 « FAX 404-252-8929 
Circle (113) on Fast Fact Card (606) 283-5000 
AX: 1-606-283-0883 


1438 Cox Ave., Erlanger, KY 41018 
(Greater Cincinnati Area) 


“Precision Quality Quartz Crystals 
Made to Your Specifications” 


48-HOUR 
SERVICE 
AVAILABLE 


*accessories Circle (114) on Fast Fact Card 


Antenna Farm 
11500 W. 90th St. « Overland Park, Kansas 66214 
913-492-6212 FAX 913-492-2948 


DECIBEL <e. “ oO ANOREW 


~~ r+ 


*antennas 


efilter products ae Brewer) | 


* accessories 


» Quality Products *coaxial cables 
»Competitive Prices |} *connectors 
» Shipped Same Day || 


1-800-255-6222 WE BUY AND SELL USED MOTOROLA 


Circle (115) on Fast Fact Card AND GE FM TWO-WAY RADIOS 
MSF5000 RPTR., SOOMHz, C6SGFB7206AT 
4 GE CORONA. 800MHz. TRUNKED MOBILES 
GE MARK V. 8OOMHZ TRUNKED PORTABLES 
MEMCOM BASE, 460MHz. 01447 
MSFS000 APTA. 2460MHz, C74CLB7106AT 
MICOR RPTRS, 460MHz, C64AXB3106AT (DVP) 
MICOR APTA . 460MHz. C24ACB3105T 
6 MICOR, 495MHz, T74RTA3000 
MICOR, 460MHz. T74RTAIO00 
10 MOSTAR, 460MHz. D44TZA7D00 
13 MAXAR 80. 460MHZ, D34¢TSA6000 
7 EXPO, 460MHz. H24XPU6120 
MICOR BASE, 173MHz. B93ACB310S 
2 MICOR, 173MHz, TESATAIZ00 
MAXAR 80. 173MHz, D43TSA3000 
MICOR BASE, 165MHz, C53AXB31264C (DVP) 
MX350, 165MHz, H43AXU3120 (OVP) 
§ SYNTOR X, 185MHz, TBSV8s7D04 
MITREK, 153MHz, T83JJA3000 


* MOBILES * BASES * PORTABLES + PAGERS + REMOTES + 
PCI — PEKAAR COMMUNICATION INC. 


Steve's back, formerly of Gregory Electronics Corp. 
$ Specials of the month. $ 

GE Delta 150-170 range, 40W N3HHINO40TA Special $135 
GE Ranger N9SGGOAIIA. 132-150 range, “new $500 
GE Marc V Base 800 range. S2YSLSLSGOXX $225 
Delta N3DD3NO6OTA, 42-50 range, 60W $195 
GE MPI P5CJJ 150-170 range Special $125 
GE PE54, 36-42 & 42-50 range Special $75 
GE MPR P2BRRAS6, 435-470 range... . 
GE Doskon | or Il Remotes 
Motorola Remote Tele. Style T-1500 
Motorola Syntor T44SRA, 450-470 range, 40W 
GE MC74KAU23, 36-42 range, 100W 
GE RT64AAU23, Exec Il, 60W, wicg Special $98 


Catalog Available i you can't find it, try us! Cali (201)772-0704 
* BOARDS * STRIPS « ACCESSORIES * ELEMENTS * REEDS » 


Circle (116) on Fast Fact Card 


WHY SETTLE FOR ANYTHING L 
New Motorola and NEC Pagers § 


One call can get it all... 
¢ Competitive Prices 
¢ Quantity Discounts MAS RELAY 
¢ Many Types Available 


« RCA « 
Ang « 


13S « 


< 
a 
° 
c 
° 
in 
° 
= 
. 


MiCOR, 183MHz. T73ATN3100 
MITREK. 48MHz. T81JJA2900 
18 MOCOM 70, 48MHz. T71BBA1000 


* 30VuL « 


SCHAEFER RADIO CO. 
1301 Grant * Box 395 © Denver, 1A 50622 
(319) 984-6115 or FAX (319) 984-6220 


ESS 


GE 2-WAY RADIO 


VW/HOLESALE 
DISTRIBUTION CENTER 
D&L CONNECTIONS 
* Less ‘han wholesale prices 96) 
* One million dollars of GE equipment 
e Same day shipping « Express Repair power 


1-800-336-6825 
A DIVISION OF,..D&L COMMUNICATIONS, INC 
3512 CAVALIER DRIVE © FORT WAYNE. IN 46808 


BRAVO 


Circle (117) on Fast Fact Card 


Also available: 


. Lscteetaarybe Resets McManus Communications 
UY * Recrystal code plugs 
BUY — Sith © Refurb Kits Blytheville AR 72315 
LB-VHF-UHF-800-900 * Batteries Bienes, 2 
Trunked-Conventional ¢ Parts 


FAX: 501-763-6533 


Call for Prices and Availability WE BUY PAGERS 


718-262-9727 


Circle (118) on Fast Fact Card 


C lassified 
Equipment for sale 


RAMSEY COM-3 


The communications service monitor that's 
missing one feature .... HIGH PRICE ! 


BUY - SELL 


RADIOS 
NEW & USED 
Johnson - Motorola 
Standard - Uniden 


Buy-Comm-Co. 
Steven Kenney 


1-800-347-4121 


(602) 585-3900 


¢ Frequency coverage 100 KHz to 999.999 MHz 

* Signal Generator 0,1 uV to 10,000 uV with reverse 
power protection ... no more front-end blowouts! 

* Builtin 1 GHz and audio frequency counter 


* Modulation includes 1 KHz, CTCSS or external 

* The most popular low cost high performance 
monitor. . . .thousands sold workiwide 

* Extremely portable, only 13 pounds includes 
rechargeable battery at no exira cos! we 

© Call for free 10 day trial in your shop <— 


Ramsey Electronics Inc. =e = 59795. 00 
793 Canning Pkwy 716-924-4560 as FAX (602) 585-6900 


Victor, NY 14564 716-924-4555 (FAX) 29669 North 45th Street 
Circle (119) on Fast Fact Card Cave Creek, Arizona 85331 


Mobile Extender DGME 1000 NEW! Programmable Delay Timer DG 200 Series 
Digital Gated Repeater Maker DGRM 501 | This unit provides contro! of radio with delayed shut 
The DGRM 501 provides for repeater operation while | down after ignition is turned off. The DG 200 Series 
the DOME 1000 pravides for mobile extended opera- | is a dip switch programmuble timer with delayed time 
tion with ust of most any two trunscelvers, Repeater, | settings of 15 min to 12+ hrs, This unit will handle 
Eatend, Cross Band & Link, Least Line openition, | 30 continuous amps at 12V. The DG Series timer 
Digital gate circuit for positive control und min. power | eliminates battery failure due to leaving mobile, 
Uraw. DORM SO! & SOIB ideal for remote lncations. " computer, AVL, MDT, Trunking or other equipment 


st cen 
$39.00 $169.00 ihe USA COMMUNICATIONS/MANUFACTURING 

, 2 ‘AE. St 
Order 1-800-283-5158 | year limited warranty Winchester, OR 97495 Fax (so3) 672-6475 


Channel Elements 
100,000 Freqs in Stock! 
MASTR Il, MVP, EXEC Il. 

MICOR, MOCOM & MOTRAC 


$20 witrade or $25 wio trade 
Lifetime Warranty 
3-Day Standard Delivery 


1-800-237-9654 


CHANNEL ELEMENT HQ. 
4120 Kirby Road 
Cincinnati, OH 45223 


We Buy Channel Elements. 


For Sale 


Centra Com | 
Centra Com Il 
—Whole or in Parts—- 


Centra Comm Il 
Ingraved Buttons. 
$6.50 per button. 
All orders shipped 
within 48 hours. 
Centra Com Il 
Reprogramming and 
Custom Changes 


Northeastern Communications Inc. 
Waterbury, CT 06708 


(203) 575-9008 


CRYSTALS 


FOR ALL RADIOS 


Ee — Communication Crystals 


* Lifetime Guarantee on Bomar Crystals * Competitive Pricing 
«48 Hour. | Week and 2-3 Week Service 


Call 800-526-3935 * Fax 800-777-2197 


201 Blackford Ave. BOMAR Middlesex, NJ 08846 


Circle (120) on Fast Fact Card 


RADIUS P10 GE DESKON I! 
*xlow-low-low x 41 channel $49 2 channel $59 


1-800-767-1963 VersaTel 


MOSS COMMUNICATIONS 1-800-456-5548 Fax: 307-266-3010 


Visit our shop at 1003A 
NMEA EEFRONICS incu. 


P.0. Box 


P.O, Box 7846 Fredericksburg, VA 22404 (703)373-3008 


Portables C7IRCB3146C 36-42 CO PL 10w 
P43SXS Serres DES Portable Repeater C71RTB 3493 42-50 ID PL 110% 
P1068 MX Portabie Repeaters C53ATBI125C 150-162 !D PL 660 
Mult: FXL Portable Repeaters C7SATBIIOGE 150-162 1D CS 103w PL Avaiiadle 7 Channet Elements 
PTS500 Low Band P1010 VHF MX Packsets C73RX811068 100w CO OES Aedeater oe 


PMils VHF and UHF VHF 250 Watt Base Parts: Exciter Drivers 

Chargers MX's STX’s HT90/440. His, GE s and More Power anes Tone shelves; LY Power Supplies 
APCORS and Accessories Cabinets; Metwrs Panels Emergency Service 
Mobiles Miscellaneous Power supplies witb. MT bie Nexues Wen | 
Syntor and Syntor X UHF and VHF Deltas LB and VHF MI & MX Converlacoms 136-150 162-174 406-420 Micors R uf 


Cee 
DVP UHF Micors HFSSB Triton UHF RF PA's 40 Watt Syntors Synior X's | 
OVP Syntor X VHF Memcoms Full Duplex Expo Beltciips Tesi equipment and Motorola O- 

MCX 100s VHF HT440 Speaker Mikes Cushman so 333-9825 


Bases Comparators, Centracom; P1001BX Code tnseriers 
DPARAUI3A 30-36 1D CG 1Ow . 1, CALCRYSTALLAB. INC. 
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| STOP BATTERY BULGE 


AND SHORTED TERMINALS 
PREVENT WORN POCKETS 
AND HOT PANTS!! 


IF YOU CARRY A SPARE BATTERY 
FOR YOUR H.T., GET A COMFORTABLE 


BATTERY PoWch {2 


AVAILABLE FROM MORE THAN 100 DEALERS 


Wo \ Maker of Resilient, Protective 
Neoprene und Nylon Carrying Cases 


The Povch 


]-800-72-Pouch 


> (Daater Intarmation| 


It's: Washable! 


PECONDITIONED 
MOTOROLA RADIOS 


California 


Radio ==> 800-23 1- 0103 


Sales and Service 
800-SPOT-CRIME 


SWS Security 


: e 
Now, here’s a switch! 


HARSECUARD 


automatic [6N///MEGZ timer switch 
for two-way radios, cellular phones 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE. 


15 MINUTES TO 15 HOURS!! 


Prevents Dead Batteries. 


MADE IN U.S.A. 
PROTECTS YOUR RADIO. 
SUCESTED QNLY $74.95 oti 
CALL NOW FOR MORE INFORMATION! 
ASK ABOUT 
OUR NEW 
DEALER KIT! 


400 Highland Avenue 
Altoona, PA 16602 


800-458-3410 isi 
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Equipment for sale 


New LOGOS provides selective call 
forwarding from a land line to any phone num- 
ber - anywhere, The caller simply calls the SMR 


user's office number as usual and LOGOS will 
forward all incoming calls to the SMR, or 


B Inexpensive. No montlily tee. 
@ Modular plug-in installation. All solid statc 


@ Requires only one phone line equipped with 
Sway calling and DTME signalling. 


New Device Forwards Calls to SMRs 


Your SMR users can now be reached by the people who need to find them - 
without the hassle of overdialing. 


forward only those callers who know the 

VIP touchtone code. 

Compatible with SMRs, roaming cellular, 

private interconnects, paging and wireline 

systems, with or without overdial, 

B Lser cin reprogram LOGOS trom any 
DIMF phone anywhere following simple 
voice prompts 

Call now for details: 


1-800-442-4887 


Made ins \ 


Logotranix 


Logotronix Communications LLC, 12421 Washington St 


Thornton. CO 80241 


Dealer inquires invited. 
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> DTMF > 


STEEL KEYS 
SEALED GOLD CONTACTS 


HIGH SPEED 
SIGNALLING 


j~—._- 216" ~ ——>| 


PK-7V, ANI3.2 
PK-7H Horiz, Model 


Mail 
Order 
To: 
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UAI-10 AND UAI-20 
UNIVERSAL REPEATER/LINK 
AUDIO INTERFACE 


Detailed application manual 
Low power operation, 19ma @ 12v 
CTCSS decoder on the UA!I-20 only 
Assembled, tesled, one year warranty 
Link monitor-mix/ monitor mute contro! 
Adjustable repeater/link/OTMF audio outputs 
Selectable DTMF mute on repeater and link audio 
Repeater, link, auxiliary and control audio inputs 


UAI-10 UAI-20 
$44.00 $89.00 
CREATIVE CONTROL PRODUCTS 


3185 Bunting Avenue 


Grand Junction, CO 81504 Mian 
oe 


(303) 434-9405 


An ultra-high quality DTMF Encoder 
for absolute reliability and function. 
© Soltware-Dnven and Keyboard Programmable 
© 25 Memories @ High Capacity. 30 Digits per Location 
®@ Non-Volatile Memory @ Auto Test & PTT Disable 
© 5-10-20 DPS. Pure Signalling —No “Pops” 
© Speed Adj @ Pause Adj @ Digst Expand @ Wait/Send 
®@ Wide Operating Range: -22 +160"! / 6-26 VDC 
® Tech Level Programming @ Sell-Contained Side Tone Ive. 


* Call or write for ANI3.2 Info 


Pipo CGommunications 


Emphasis is on Quality & Reliability 


© ANI 
* MEMORY DIAL 
* STORE & SEND 


—~9 
PK-1K, ANI3.2 = 


W/ Relay 


P.O. Box 2020 
Pollock Pines, California 95726 
(916) 644-5444 
FAX; 644-PIPO 


BUY — SELL — TRADE 
Micor Base/Repeater from $1295 
Master || Base/Repeater from $1295 
Mocom 70 Consolets . from $250 
Mocom 70 Mobiles... . . from $100 
Micor Mobiles... . . from $150 
Mitrek Mobiles _..from $150 
Maxar, Radius, Traxar Mostars from $150 
Master || Mobiles . from $150 
EX I! Mobiles from $100 
Phoenix/Centura/MVP from $150 
DC/Tone Remotes . from $100 
Pulsar Ii/Il| VHF/Bell from $395 


Bob Barnett 
OQuwrer — WSL 


Bases/Repeaters/Mobiles 
No Used Pagers-Portables or Parts 
Cash + Shipping Paid Promptly 
Call For Quote or Sales List 
FCC 1st Cinas Toon Warehouse 1-501-835-7066 
Pa sah Fax 1-501-835-8766 


BARNETT ELECTRONICS 
8718 Wilhite Lane © North Little Rock, AR 72120 


Dual Control Head 
Adapter for EFJ 
Challenger Mobiles 


Mark Bitting Inc. 
P.O. Box 13; New Cumberland, PA 17070 
(717) 774-7203 
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Mobile Communications 


distributed b: 
J 


SN Pommunications 
CO isms he 


(800) 435-9313 


In tinge (800) 892-1611 


Order Fax (B00) 284-4934 
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ertenna 
Low Profile 
Antenna for 


* Cellular Phones 


[ Fully Tunable, CRSVAGP 300-90) MH= Antenna 


FEATURES: ¢Fully integrated, ready-to- 

connect unit goes p Bead i Can be 

mounted inside the vehicle and on fiberglas, 

© Low Profile: Ouly 2.5"H x 4.5"Dia. 

* Total Rigidity-Elimates "Picket-Fencing” 
COM-RAD INDUSTRIES 

PO Box 554, Grand Island, NY 14072 
For Immedtate Fax Info & Technical Assistance, 
Telephone: 716/773-1445 


ALTERNATOR NOISE? GET THE STC 40-4 HIGH POWER FILTER. 
SPECIFICATIONS Nolse Rejection: Better than 98% ct Alternator induced Noise 
Voltage: 138 V Nomna!, 200 V Maximum Dimensions: E5L x 3.25W x 25H 
Current: 40.0 Amps Continuous, 60.0 Amps intermittent. FEATURES: « Heavy Duty Anoazed Aluminum Housing 
100.0 Amps Surge : * Black—Negative Grourd Red—Posrtve Ground 
Voltage Drop Ratings: 0.5 Volts @ 20 Amps. 06 Volts * W Gauge Stranded Wire with Crimps For Easy in-Line Installation 
@ 40 Amps, 13 Volts @ 55 Amps Wot a Kit, Completely Assembled 
Advanced Electronic Filter Inc. 3 Year Warranty Against Defective Parts & Crattsinanship 


To Order: (716) 656-1105 Fax: (716) 656-9141 $79.95 


LAND MOBILE RADIO BBS 
Buy - Sell - Trade used radio equipment 
with hundreds of other dealers nation- 
wide. Call with your modem to register 
now. 


The CommLine BBS 
313-854-6441 


GE EXEC Il 
VHF 60 watt Mobiles 
wio acc. $79 wiacc. $99 


USED RADIOS 


at Low Prices! 


USED PAGERS 


Motorola and NEC. Reconditioned on 
et GE Pty 
“MITREK *RCA your channel wi/warranty, or “‘as is”’ VersaTel 
coca geese os 
oreo al bican eagrtd = 1-800-456-5548 Fax: 307-266-3010 


= (303) 337-4811 
== FAX (303) 337-3084 


*RPTRS *BASE STATIONS 
Large Quantities * (817) 433-5452 


MOTOROLA RADIUS 


End users shop 
first then call for 
best price. 
Procomm 


805-497-2397 


800 MHz 2 channel combiner 


DB8062 H2-B 
Used two months 


800-352-4379 
Ask for J.R. 


Fr] WE'll BEAT YOUR BEST PRICE! 


BCalifornia Radio 800-231-1038 


Po et tt ep pty] 


5-1000 MHZ PREAMPLIFIER 
on the mast will deliver all signals for ra- 
dio/TV, scanners etc, Gain 23 dB, Noise 
fig. 3 dB, Pout (1 dB) 18 dBm, 12-15 VDC. 
Input protection, aluminum case, 


eT 
eee 
<< Ai 


Mast mount 
WLA24T: 
$179 

Lab 
WLA24M: 
sis 


RECEIVING MULTICOUPLERS 


RCO6/RC24: 5-1000 MHz signal monitoring 

* 150/450/800 MHz couplers available 

* Employing Feedforward SUPERLAM 
Amplifiers: 4-32 ports, BNC/N/SMA, 
redundant, AC/DC: 
HF IP58dBm 
VHF 55dBm 7dB isol55dB 
UHF 53dBm 96B 5008 


WI-COMM ELECTRONICS INC. 


P.O, Box 5174, Massena, N.Y. 13662 
(315) 769-8334 


NF7dB Rev65d8 
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Townsend Electronics 
“RIG SAVER” 
ANNOUNCING 


NEW 
MOBILE MOUNTS 


Mobile Radio 
Mount 
10” tall tor 
radios up 
to 154 


Commercial 
Mount 


for heavier radios and for 
more than one radio with 
optional arms 


FREE CATALOG 
Probes, Test Leads 

& Accessory Kits 
© Scope Probes TT TS 
« Test Leads 
© BNC Cables 
¢ Patch Cords 
* Terminations 
* Attenuators 
© Adapter Kits 


TOLL FREE 
(800) 772-1519 
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9 


S Prone wasten 


GB: s 


Mobile Radio 


Technology 
Classified Ads 


BASES/REPEATERS 

$1200 

$1500 
$1700 
$650 


t duly dual rx 
j Qual re 
oH 


470-490mnz 
Standaio UF 75W cont. duly, Widuplexer 
Master I URF, 1000? cant duty tone 
coNol, duplexer 
MOBILES 
Moxy D3) 30-36mn7 all ace AS 1S 
Mazar D3), 42-50 mnz ect all ace 
Mevex TSt. 30-36 mhz all acc 
Mitten TS), 36-42inz. all ace 
Master II, 42-50mh7, 8B DUO 
Minar T73, 1$0-160inti2, 0.U.0 
Midlana 70-535, UNF all ace , arog 
Midland 70-565, UHF ati ace , arog 


$1200 
$1700 


Equipment for sale 


SIZZLIN’ SUMMER SAVINGS! 


Mostars DaaTLAFOODBK UHF, all ane 

Minor T54, UH, 470-490, 0.U.0 as is 
Micor T54, VHF, 450-470, O.U0 
ACCESSORIES 

Mitrek acc grup ch 

Mestr ly ace group SPECIAL 

Micor ace group SPECIAL 

Master Exec Il arc. group SPECIAL 
PORTABLES 

MT-S00 VIF d-treg , PL. 

Standard HX:300_ 139-'44mnz. wicharper 
MISCELLANEOUS 

2- TPL-PAI-1AL, 35-50maz. power amps 100" 
RF GAIN RFASIOOU, UF, power amp. 1000" 
Motarula 71600 remotes 

Decivel DA-40B, 6.6 gar ant, VHF 

71.50Bd gain 10 element UF Yagis 

Decibel DB-5012 side mount ki! 


Connect All Your 
Base Stations to 
ONE Remote!!! 


MULTI 
LINE 
SELECT 


Tone Remote with 
up to 8 Channels 


Uniden FTU-S00K, UHF all acc 
CALL FOR CURRENT FLYER 


All sales cash or cashier's check. 
1113 Central Ave. * Billings, MT 59102 


an 
COMMUNICATIONS 


PARTS 
ACCESSORIES 
SERVICE MANUALS 


RAP PARTS INC. 

1 West Pike St. 
Canonsburg, PA 15317 
412-873-4600 


Computer software 


Computer Resources Inc. 


The Service Management system is de- 
signed for the management of a mobile 
communications company. It provides the 
user with work orders, and work order his- 
tory, inventory control and purchasing, 
contract management and costing, equip- 
ment management and costing, and tech- 
nician productivity. Also available are 
Recuring Billing, SMR Billing, Pager Bill- 
ing and Inventory, plus Accounts Receiv- 
able, Accounts Payable, General Ledger, 
and Payroll. 


205/591-8810 


* COMPLETE PAGER * 
* BILLING SYSTEM * 


Air Time Billing, Customer Files, Full 
Inventory, Accounts Receivable, 


Many Reports, Reports By Carrier, 

Add on Modules, Add as You Grow!! 

Plain Paper Bills or Custom Forms. 
* FREE DEMO DISK & MANUAL * 
ALWAYS ONCALL - 516-233-6000 


RCA 
TACTEC 
TACTEL 
TAC 310 
TAC 105 


(F1-F8) 


Select up to 
8 Base Stations 


Fax: (406) 252-9617 
406-252-9220 


Electronic Rotary 


Switch for Line 
Selections 


LED Line Activity 
Indicators 


Monitor all 
Capability 


Add or Delete any Combo of Receive Audio 
Amphenol Connector & Cable Supplied 


13667 Floyd Circle 
Dallas, TX 75243 
800-527-4596 
800-383-9180 FAX 
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Computer software 


Terrain Analysis Package (TAP) 
PC-based software for RF studies 
e Area field strength coverage maps. 
e Shadow maps. 
¢ Choice of propagation models. 
¢ Point-to-point/microwave fade margin and 
reliability calculations. ; 
Limited Liability Co. © User-customized data base for buildings and 
791 South Holly Street Vegetation. ; 
Denver, Colorado 80222 * Digital elevation data on floppy disk or CD-ROM. 
{303} 329-6388 ¢ Intermodulation product studies. 
FAX (303) 329-0901 Free demo disk upon request. 


“4 Automation & 
Electronics 
Engineering, Inc. 


|W 


SoftWright 


Pyramid 


Communications Service Management 
—_ Software 


= 
ne | 


Serial #3-—" 


Version 3.0 Inventory at eS : 
Only $179 Radios .- pe Mailing labels Invoices 
— ae Productivity Reports 
8 MU —) Free Demo “stomer Re ‘ 
( CH a, Treg Demo Nestomer Data ‘ pairs 


@ 


Cc 
210 Main St #153 Seal Beach CA 90740 (414) 730-4190 2 
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Computer software 


SCADA Software 


TURBEX-Z for water quality, 
waste water and general site 
monitoring and control using 
ZETRON equipment via 
packet radio. 


AgZax for agricultural 
monitor and control using 
packet radio. 


CYCURE turnkey site security 
monitoring system, auto alpha 
paging, billing and invoice 
system, uses ZETRON Mod 17 
and 2000 series. 


TECHNICAL AND 


ENGINEERING 


TDEX2 path, propagation, 
terrain analysis, contours, 
area, shadowing, workstation 
interface. 


IMSITE V 3.10c intermod and 
general interference analy. 
includes small expert system, 
worlds fastest, hands down, 
no excuses. 


OMEGAS PE’s Intermod prm. 
includes IMSITE. 


SERVICE SHOP 
AND BILLING 


CYRNET service shop oper. 
system, recurrent billing, 
terminal equipt. download, 
interface and conversion, 
autopricing from mfg. data or 
inventory, FIFO or LIFO, 
service history tracking, 
numerous reports, good 
management, tech utils, highly 
configurable system for PC 
networks. 
CYR-XCHANG/DID-Tracer 
turnkey answering service 
with AR and billing for PC 
networks. 

Updates Available — 

Please Call 

Full BBS Support 
CyberSym Control Systems 
PO. Box 227 
Blacksburg VA 24063 
703-268-5400 Voice 
703-268-9767 BBS 
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VHF/UHF Land Mobile Radio Engineering Programs 
@ Predicted Area Coverage, Shadow, & Field Strength Models 
m FCC Carey Curve Contour Plotting and Reports 

M@ Point to Point Link Analysis and Path Profiles 
Microwave Engineering Programs 

@ Path Analysis and Profiles 

mM Quadmap Crossover Points 

3 and 30 Second Digitized Terrain Elevation Data 


ai All ROCKY MOUNTAIN COMMUNICATIONS, INC. 
<3 2023 Montane Drive East g Golden, CO 80401-9124 


ee (303) 526-5454 Fax: (303) 526-2662 
SS CALL TODAY FOR YOUR FREE DEMO DISK! 


CDS is pleased to announce the latest addition to our list of RF Engineering Tools™... 


Real World Propagation™ 
WORKSTATION 


Now you can put our Real World Propagation™ Study program on your desktop. Incorporating 
US.GS.3 Are Second Terrain Data and U.S.G.S. Land Use and Land Cover Data, this program is 
based on the “Longley-Rice" radiowave propagation model, corrected for the effects of surface 
(building) clutter and vegetation cover, Extensive field measurements were used to develop and 
verify the model and reveal it to be the most accurate available. Other widely-used prediction 
programs used have been included in the Real World Propagation™ WORKSTATION package. 


Other CDS RF Engineering Tools™: 
Real World Propagation™ Studies * 3 Arc Second Terrain Data on CD-ROM 


Land Use and Land Cover Data on CD-ROM « 1990 Population Data on CD-ROM 
Online/ Remote Access Services ¢ FCC & FAA Databases for PC 


Richard P. and Richard L. Biby, Principals 


Communications Data Services, Inc. 


610S-E Arlington Blvd., Falls Church, VA 22044 
(800) 441-0034 Fax (703) 534-7884 root @ comm-data.com 
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ADVANCED INTERMOD 
PC SOFTWARE - $99 
By popular demand, ver. 2.10, now with site data- 
base, Enter freqs. only once, save, recall, edit, do 
“what if'' studies, Time proven since 1985. Select to 
9th order, any band width, over 200 Tx and Rx freqs., 


Radius 
Co-opable 


IF’s, etc. Reports in plain English text. Help Screens. 


Free Damo Disk. 
— ay MECK-ELEL SYSTEMS 
(303) 674-1101 
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Accessories 


Slattery Software « (619) 560-0644 


NN 


PAGER LABELS 
Complete In-House Graphics Service 


SeriSystems. 


172 METRO PARK, ROCHESTER, NY 14623 
1-800-457-7374 FAX (716) 272-5525 


CONSULTING SERVICES 


ENGINEERING AID SOFTWARE 


* Feasibilny Studies * Microwave Calculations 
NV 


* Path Analysis . DA) 


* Speciications 
* License Assistance 
30 Second & 3 Arc Second Data Bases Now Available 
TECHNICAL COMMUNICATIONS SOFTWARE 


P. 0. Box 884 Montgomery, TX 77356 * (409) 588-3200 » FAX (409) 588-4434 


* Topo-Graph (Proties) 
* HAAT Calculations 


SS a SS 


Computer software 


SMR BILLING/ ACCOUNTS RECEIVABLE 
$396 
“Trident 


Accounts Receivable 
Apply Payments 

Generate Statements 

Print AR Ageings 
Generate Service Charges 


RADIO SYSTEM DESIGN 


Computer Software for PC's 


“CES “IDA “Johnson “Uniden ‘Zetron 


Billing 

Recurring Billings (flat rate) 
Daily Billings 

Air Time Billing 

Long Distance Billing 


* Digital Topography - 3” and 30" 

“ Geographic Boundaries * Radio Coverage 

“Demographic Analysis * Path Profiles 
* Full Range of Design Options 


* 3-D Displays 


Handles ail of your business billings 

Easy to undersiand anc learn 

Requires a minimum of file data keying. 
Mix or match diffarent download formats. 
Simpte and flexible approach to sales taxes 
General Ledger Interface. 


CLEVER SOFTWARE 


3033 13th Ave. SW, Suite 139, Fargo, ND 58103 
Phone: 701-237-0277 Fax: 701-237-0228 


Applied Spectrum Research 


2975 Valmont 7100 Boulder. CO 80301 USA 
303 444 4871 FAX: 303 444 4872 


COMPUTER ENGINEERING OF MICROWAVE SYSTEMS 


(CEMS) i 
i . i 
7. ‘s Sec, 
LAND MOBILE RADIO COVERAGE a a 
H (LMRC) ata 


«NEW!! GP 300 


P9200. HTS00 MICROWAVE LAND MOBILE RADIO 
+ Mobiles. Repeaters Mene Driven - Color Coded serage Diagrams * 
e Dealer discounts (in Sereen Path Profile Dosen Multiple Predictiin Mixdels 
Dithitction Less Cait ulin int Radials - Si Ma 180 Kin) Radios 


1.800.767.1963 COMMUNICATIONS Reflected Signal Analyses Relief Maps in Culer 


Intermoduiation Catculatims 


© $A) Tr and Rx Frequencies 


© Unto” Onder 


@ Fetlormance Pred teens 
Oustatand Videu 


low. 5 
Anal © Graphic Presentations 


MOTOROLA 


RADIO RENTALS 


NORTON ENGINEERING 
10002 tcDutt Court 


Demo Disk 


¥v VA and rm 
lenna, 22161 uy at 

703} 938-5745 Sample: RogoUls | i 
Fax: {703) 930-9168 Available I 


¢ MT1000, HT600, P200 

* Intrinsically Safe 

¢ All Types Headphones 

¢ Mobiles & Portapacks 

e Repeaters & Crossband 
Sets 

¢ Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 


Repair services 


= ''The Pager Repair People” 
High quality, cost effective, and guaranteed 
pager reoair. Flat rate labor (plus parts and 
shipping) on Motorola, NEC. Panasonic and 
Shinwa. 


(303) 337-4811 FAX (303) 337-3048 
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Repair services 


CUSHMAN SERVICE CENTERS 


THESE ARE THE ONLY FACTORY AUTHORIZED 
CUSHMAN SERVICE CENTERS 


CUSHMAN/KNS ELECTRONICS INC. NS ELECTRONICS SERVICE, INC. 
(408) 432-8100 (404) 451-3264 
FAX (408) 432-8359 FAX (404) 458-8785 


(408) 432-8100 FOR FIXED 
PRICE REPAIRS 


All Service Centers for New Mode! 
Demos and Literature 
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$25.00 FLAT RATE 


Plus Parts & Shipoing 
Or the following models: 
5 RH-250 
WH-2516 


TWO-WAY 
REPAIR 30/nr- |e 
A.S.K. COMMUNICATIONS URIDER 


PORTABLE REPAIR 
MOTOROLA 


ts & Shipping 


¢ FAST TURNAROUND 
* FACTORY TRAINED 


any 
HT-200 to RADIUS 
$50 + PARTS 
TBC AVIONICS, INC. (505) 821-7796 


1-800-827-0747 
3837 E. Wier Ave.. Suite #1 | 
Phoenix, AZ 85040 


“OTHER MODELS—S25/HA Plus Par 
= MULTICOM == 

Moore, OK 7160-3316 
ViOOre. faTou-, rf 
405-799-7356 800-880-7356 * VISA- MASTERCARD - COD 


“Plus parts & shipping 
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Repair services 


PAGER/PORTABLE REPAIR 
Low-cost conversion 
Discounts for quantity 


Pager Repalr: « Flat rate —$40 plus parts 
* Monthly rates 
* Quick lurnaround on most Motorola, 
NEC, Panasonic anc others including 
LCD's 

Portable Repair: flat rate—S30/hr oius paris 
Maximum 2 hours 

Call Pager Communications 


for quotes: 1-800-955-1044 


RF Fuse Protection 
for IFR Monitors 


* Costs fess than your first repair jos’ 


When Your Pager Problem Stack Up 
Turn to Page Repair 
* $10 Flat Rate Labor » Recrystal & Recode 
© 30 Day Warranty ¢ Repair Contracts 
* Warranty Contractors 


hacen sn Sev ige Morwiock mindy 167 824 River Rd, 2700 Flora St, 
Edgewater, NJ 07020 Dallas, TX 75201 
(201) 943-9521 (214) 823-5177 


COMMUNICATION eee Nar evra PageRepair Inc. 


INSTRUMENTS ~ . ."essyer. 
Tower space 
Circle {133) on Fast Fact Card 


VW Electronics, Inc. COMMUNICATIONS 
SERVICE MONITOR SITE SPECIALISTS. 


REPAIR & CALIBRATION #” Site Selection, Acquisition, Development, Construction, 


; : Asia Engineering, Management, Marketing. 
Exclusive monitor repair since 1973 4 Sites Available Now... IL.IN, MA, MD, Ml, MO,NC.OH,TX, & VA 
NIST TRACEABLE 


Cushman, IFR, Motorola, Marconi 
4300 Lincoln Ave., Unit O 


Rolling Meadows, IL 60008 
(708) 934-6426 Fax (708) 934-7195 


Tower space 


TOWER SITES INC. 


#1 280' Tower in Franklin CT. 
Serving Norwich & 
New London, CT. 


#2 280' Tower No. Scituate, R.I. 
Serving Providence 
County R.I. 


#3 300’ Tower in Windham Co. 
Serving Mass, CT & R.I. from 
ONE LOCATION 


203-928-6205 


FACILITIES MANAGEMENT, INC. 


10 Woodbridge Center Dave. Woodbndge, NJ 07095 
(908) 636-6970 + FAX (908) 636-7260 + Toll-Free (800) 247-4796 


199) FAM Facilines Management inc 
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We've got you 
covered. 


For superior antenna site coverage along with the Quality and Customer 
Service you expect from an industry leader — choose Motorola, Our 
nationwide network of antenna sites offers you space on thousands of 
premier antenna sites across the country. Contact Motorola Network 
Services Division today for vour local and national site needs or to find out 
more about our site planning and management services. 


U.S. Network Services Division, 
Antenna Site Information 
708-576-5484 
PRIME NORTHERN 
NEVADA SITES 
Our newest, Pond Peak, at 8035' 
AMSL 2635' AAT, Overlooking 


Reno and Fallon and the I-80 cor- 
ridor, 


CALL NOW, 702-827-6060 
HIGH COUNTRY COMMUNICATIONS 


1301 E. Algonquin Rd. 
Schaumburg, IL 60196 


© Motorola, 1991. © and Motorola are trademarks of Motorola, Inc. 
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TALLEST SITE IN 
DOWNTOWN 


AUSTIN, TEXAS 
1 AMERICAN CENTER 
600 CONGRESS AVE 

CALL FRANK AGUILAR 


Phone: (713) 984-8885 
Fax: (713) 984-0066 


/SPECTRUM— 
/ “ENGINEERING COMPANY 


11211 KATY FREEWAY #390 
HOUSTON, TEXAS 77079 


Tower Space Available 
45 miles west of Washington, DC 
19800 AMSL 
Mount Weather in Loudoun County, VA 
Contact: Ken Van Patten 
Northwest Tower Service, Inc. 
(703) 255-9781 FAX (703) 255-1292 


Tower space 


TOWER SPACE 
NEW ENGLAND AREA 


Foxboro, MA: Lat. 42-05-43, Lon. 71-13-52 
AGL 465’ AMSL 865" 

Kingston, MA: Lat. 41-57-45, Lon. 71-43-01 
AGL 468’ AMSL 728’ 

Medford, MA: Lat. 42-25-51, Lon. 71-05-22 
AGL 350’ AMSL 538’ 
JOHNSTON, Al: Lat. 41-48-12, Lon. 71-33-27 
AGL 490’ AMSL 990’ 

Hopkinton, Ri: Lat. 41-29-41, Lon. 71-47-05 
AGL 564’ AMSL 949° 
Farmingtan, NH: Lat. 43-21-16, Lon. 71-04-19 
AGL 592’ AMSL 1600’ 
“BOSTON, MA TALL TOWER—NEW* 
Quincy, MA: Lat. 42-14-47, Lon. 71-02-55 
AGL 700’ AMSL 880’ 

"SOUTH FLORIDA TALL TOWER—NEW* 
Miami, FL: Lat. 25-58-15, Lon. 80-12-32 
AGL 1044’ AMSL 1049’ 
Industrial Communications & 
Electronics, Inc. 

100 Marion Drive 
Kingston, MA 02364 
CONTACT: DAVE FENTON 
1-800-323-7212 Outside Mass. 
617-585-9100 


Circle (136) on Fast Fact Card 


ONE OF THE WORLD’S FINEST COMMUNICATIONS SITES! 


It wouldn't be prudent to overlook the only site in downtown Bosion that has been en- 
gineered to this magnitude. This site CAN HEAR, has NO INTERMOD and GUARAN- 
TEES IT IN YOUR LEASE AGREEMENT and IT'S NOT EXPENSIVE. 

Downtown Boston's tallest building has prewired electrical and Telco, emergency pow- 
er, system grounding, air conditioning, 24 hr. card access, good lighting, fiber, and an- 
tennas, transmission lines combiners and receiver multicouplers available for all bands, 
A protected receive level at 700’ AMSL and more. 


CALL NOW FOR RATES AND INFO. ON OUR OTHER SITES 
Lat 42° 21’ 08” Long 71° 03’ 25” 


Skyline Antenna Management, Inc. 
Call Peter Kovaleski, 203-684-4444 


Circle (137) on Fast Fact Card 


TOWER SPACE FOR RENT 
IN ILLINOIS 


Decatur (Harristown) — 450 ft. ht- 
Springfield — 48” face and 430 ft. ht. 


TALL TOWER: WASHINGTON, DC 
SOUTHERN MARYLAND 


30°37'07" x76°50'42" North of Waldorf & 10 
miles south of Andrews AFB. 768’ AGL 949’ 
AMSL. Receive antennas on top. No inter- 
ference guaranteed! VHF and UHF Combin- 
ers. 800/900 MHz ports available. Tower has 
plenty of room for /arge dishes. 24 Hour 
access. Emergency power included, Closed 
air conditioning, very clean 


Call Chip Fetrow 301-899-3014. 


ARIZONA’S PREMIER 
TOWER FACILITIES 


Contact Dave or Charlie Bonifasi 


ANTENNA SITES, INC. 
602-451-7702 


Champaign — 36" face and 334 ft. ht. 
Clifton — 30” face and 304 ft. ht. 
CONTACT BILL YOUNG 
(815) 457-2195 
TRAD INC. 


205 E. RAILROAD AVE, 
CISSNA PARK, IL. 60924 


TEL: (708) 823-7713 


COMMUNICATIONS 
TOWER & ANTENNA 
SITES FOR THE 
METROPOLITIAN CHICAGO 


STAN STANN 


AREA ® © Box 31160 


CHICAGO, IL 60631 


CENTRAL ISLIP, NY 
LATITUDE: 40 48° 55 


LONGITUDE: 73 10° 44° 
OVERALL HEIGHT: 550' AMSL 


AVAILABLE NOW!!! 
AA Communications 
Corporation 


30 Campus Plaza, Edison, NJ 08837-3911 
For more information contact: Rich Berliner 
908-417-3993 » Fax 908-417-4825 


NEED TENANTS?? 


Advertise your sites in the 


/ NATIONAL COMMUNIC ee 
\ SITE DIRECTORY 


Dedicated to advertising antenna sites for lease 


NEED SITES? 


The NCSD contains hundreds of prime 
antenna sites across the Nation. 
To get your copy write or call: 
***INTRAFAM, Dept. M. PO. Box 6093*** 
Freehold, N} 07728 (908) 462-5964 


PRIME SITES AVAILABLE 
for Mass. Turnpike, 
Palmer to Pitsfield. 
Also excellent coverage from Hartford, CT 
to Springfield, MA. 
Call CommSites 
813-488-4205 or 203-623-8561 


John M. Rowe 
Antenna Sites’ Services 
Site Acquisition, Leasing & Zoning 
Specialist 
1236 Corona #2 
Denver, CO 80218 


REALTOR® (303) 830-0815 


4 37 CALIFORNIA ANTENNA SITES 


* Major Locations * Stand-by power 
* Secure facilities * Air Conditioning 


Or develop your own site. 
Lond available ot 
Oat Mountain/Chorsworth. 


MERIDIAN 
COMMUNICATIONS 


Since 1956 


3A fA 
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GRID iy 


ATLANTA AND NORTH GEORGIA 
¢ Two tallest buildings in Downtown Atlanta, 
up to 2049 AMSL 
* Suburban Mountain tops and towers 
* Fourteen sites in the area 
Contact: 
GRID-SITE SERVICES, INC. 

(800)AATOWER 
(404)946-5080 


TOWER SPACE 


Victorville at 4482 and Barstow, CA at 
3325 feet. 

MICROWAVE CIRCUITS BETWEEN 
SITES. 


CALL NOW: (818) 308-0398 
FAX: (818) 308-3909 


Tower space 


TOWER SPACE 
Westchester * Putnam, NY 
Newly installed low-loss combiner sys- 
tems for 150-900 MHz. Bogner 
antenna—900MHz. Antel antenna- 
450MHz. Elev. over 1,000 ft. Easy ac- 
cess all year. Covers Northern West- 
chester, Putnam, Rockland and Con- 

necticut. 
SIGNAL TOWER COMPANY, INC. 
(914) 633-0569 


SEATTLE AREA 


Commercial power with generator backup. 
Good security. Year around access. 
GOLDSPAR COMMUNICATIONS 
206-475-9430 
Fax 206-475-9410 


Tower Services 


1630 ELMVIEW 
HOUSTON, TEXAS 77080 


LIGHTING, INC. 


FAA APPROVED OBSTRUCTION LIGHTING: 


RED INCANDESCENT 
MEDIUM INTENSITY STROBES 


(713) 973-6904 
FAX: (713) 973-0205 


Circle {138} on Fast Fact Card 


Services 


I! FCC FREQUENCY INFORMATION !! = 


Parts 90, 95 and 22 
Custom Reports: Marketing or Engineering—Your Geographic Area 
Database Updated Daily 


Private Land Mobile Radio Services * Common Carrier and Private Carrier Paging * Cellular Licensees with Cell Sites 
* SMAs-Trunked and Conventional =» VHF and UHF Control Links 
Output on diskette or 9 track tape (printouts also available) for easy analysis of your data: 
¢ Sort by your priority * Identify potential customers * Identify potential interference 
* Locate transmitters © Only the information fields you want © Print mailing labels 

¢ Identify used and unused frequencies 


Call or Fax your request for a FREE ESTIMATE 


eee 
es 


An Alliance Telecommunications Company 
Business Information Services—251 West Renner Road, Richardson, TX 75080 


Phone: 214/680-1000 
Circle {139} on Fast Fact Card 
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Fax: 214/680-9802 


TOWER TECHNOLOGY CORPORATION 
We have the finest, professionally managed an- 
tenna sites in Florida, Master Antenna System 
for UHF & 800 MHz using 3/5” hard line. Four 
window tower top amp. If you need antenna 
space in: 


Jacksonville * Tampa Bay ¢ Sarasota/Venice 
Lakeland * Disneyworld/Kissimmee/St. Cloud 


Contact: Bruce Mcintyre 


(813) 854-1518, 105 H Dunbar Ave. 
Oldsmar, FL 34677; FAX: (813) 855-1969 


Services 


HT600/P200 2 ch to 6 channel 
CONVERSION $40.00 

Out of Band Modifications for 

Radius Portables and Mobiles 


Metrocom 718-392-3300 


«| JERA 


INTERNATIONAL, INC. 


EF & | Turnkey 
Microwave & Two-Way Services 
Engineering 
System Design 

Equipment 
System Installation 


1116 Dobie Drive 214-424-5680 
Plano, Tx 75074 214-423-5862 FAX 


STUDY LAND MOBILE COMMUNICATIONS 
AT HOME! 


38 lessons written exclusively for Mobile Com- 
munications Servicing. $375,00, Call or write for 
f 


P.O. Box E, 
Klamath Falls, OR 97601 
(503) 882-5408 


FCC License Preparation 


Fast, Easy, Home Study, Inexpensive. 
Top Jobs — Top Pay $$$ 
Audio & Video Courses Available, 


FREE Details 
WPT PUBLICATIONS 
1-800-800-7588 


Minimize your Losses 
Maximize your Gains 


DP ELECTRONICS, INC. 
152 Floyd Avenue 
am Bloomfield, NJ 07003 


(201) 748-6334 


Cellular services Equipment wanted 


ba" ee dae 


DuPLeTUNE DUPLEXERS 
“ad Filter Systems 
716. 834 2787 Rx Multicoupliers 


TELEMETRY ? 


Call 703-268-5400 


FOR SALE 
SMA/Trunking operator in large midwestern 
cily. Factory authorized dealer and repair facil- 
ity. Large growth potential available. Serious re- 
plys only. 
Mobile Radio Technology 
PO Box 12901 Dept 918 
OP KS 66282 


ales offices 


PUBLISHER 

Mercy Contreras 

First National Bank Building 
333 W. Hampden, Suite 803 
Englewood, CO 80110 
Telephone: 303-762-1249 
Telefax: 303-762-0069 


SOUTHERN REGION 
Diane Hite, Marketing Manager 
First National Bank Building 
333 W. Hampden, Suite 803 
Englewood, CO 80110 
Telephone: 303-762-1249 
Telefax: 303-762-0069 


NORTHEAST REGION 

Ruth Breashears, Marketing Manager 
First National Bank Building 

333 W, Hampden, Suite 803 
Englewood, CO 80110 

Telephone: 303-762-1249 

Telefax: 303-762-0069 


WESTERN REGION 

Dennis Hegg, Marketing Manager 
950 N. Gate Drive, Suite 207 

San Rafael, CA 94903 
Telephone: 415-491-1442 

Telefax: 415-491-1842 


PHILA., PA., SO. JERSEY 
5200" Commission 
METROPHONE 


Professional on-site installation $125 


Warranty service on all brands 


ADVANCED CELLULAR OF PHILADELPHIA 


800-233-0013 ¢ IN PA 215-322-4600 


Business Opportunity | | Equipment wanted 


WANTED 
MOTOROLA VHF (150 MHz) and UHF (460 
MHz) Handhelds and Mobiles. Other types? 
Service Monitors and Test Equipment. 

The Radio Shop 
‘“‘Don’'- Arvada, CO 
303-425-5786 


Make your classified 
ad stand out. 
Use color! 


MIDWEST REGION 

Nancy Matthews 

55 East Jackson Bivd., Suite 1100W 
Chicago, IL 60604 

Telephone: 312-435-2340 

Telefax: 312-922-1408 


CLASSIFIED SALES 

Carla Gamino, Classified 
Marketing Manager 

First National Bank Building 

333 W. Hampden, Suite 803 
Englewood, CO 80110 
303-762-1249 Fax: 303-762-0069 


EUROPE: 

Nicholas McGeachin 
Roseleigh House 

New Street, Deddington 
Oxford, OX5 4SP England 
Telephone: (0869) 38794 
Telefax: (0869) 38040 
Telex 837469 BES G 


JAPAN: 

Mashy Yoshikawa 

Orient Echo, Inc. 

1101 Grand Maison 
Shimomiyabi-Cho, 2-18 
Shinjuku-ku, Tokyo 162 Japan 
Telephone: 03-235-5852 
Telex; J-33376 MYORIENT 


Equipment Wanted 
Motorola, Johnson, CE, 
EFJ, Uniden, Standard 


Buy-Commm-Co. 
1-800-347-4121 


FAX (602) 585-6900 
PAGERS WANTED 


Motorola, NEC, Panasonic 
* Most Models #¢ Any Quantity 
McManus Communications 
501/763-6250 Fax 501/763-6533 


USED Radiuy Equipment 


WANTED: 


CALIFORNIA RADIO 800-231-0103 
NE ae a 


WANTED 
UHF Mastr II's 
UHF Mastr Exec II's 
Small or Large Quantities 
Call 817-433-5452 


WANTED 


Motorola Pocket TX’s, Portable Receivers and 
Recorders. Alarm TX's, Cisco's, Bell 
Howell/Kel Equipment AID - Audio Intelligence 
Devices Equipment, OAR 


Contact: Michael Adler 
Sherwood Communications Assoc. 
215-357-9065 


BUY 
SELL 


Used GE-MARC 
Trunking Radios. 


TMX 8310 TMX 8210 
TMX 8510 TMX 8712 
TMX 8825 TMX 8615 


Call 
John 
Peacock 
Tel. 800-232-7715 
Fax 501-735-7799 
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Fast Fact Advertiser Page Fast Fact Advertiser 
Number Hotline Company Number Number Hotline 


AAT Communications oF ; . 908-417-3993 McManus Communications ; 118. . 501-763-6250 
AER Aerotron 919-872-4400 Mechem Electronics . ee 703-373-3888 
Aligon Inc. E 800-878-7799 Microflect oar = 503-363-9267 
The Antenna Farm a4 _ 800-255-6222 Microwave Filter Company Inc. : i _.. .815-437-3953 
The Antenna Specialists Co. mat ooo .-- 216-349-8400 Midian Electronics Inc. a3 . . .602-884-7981 
Astron Corp. = - 714-458-7277 Midland International LMR : .800-MID-LAND 


Automation & Electronics Engr. 800-527-4596 Mobile Mark, Inc... ves “ 800-648-2800 


Avcom of Virginia . oo... 804-794-2500 Motorola C&E.......... “ Bnd toes 


Aviaccinc 803-892-2181 Motorola Government =$ . .800-235-9590 


Bee Electronics Inc. si oo... ss 708-345-0337 MX-COM Inc ees ira 
800-526-3935 New Mar He 14-751- 


California Radio... gooaaroiag NOTCH COM «wcsines sonuneene reenact AeT ORR 


703-938-5745 
Carlson Communications ....... 800-283-6006 Ronen Engaeeting 
Cartwright Communications 513-489-1755 SACL: EIRGHEONTIOR x - ~ sin 5 eam 
Cet 9 900-321-4700 Orbacom Systems Inc. ree ; 609-829-4455 
ve er ' Saini Bop sanahus PanaVise Products Inc. “a ss. 702-353-2900 
sia td at : sseenes Peacocks Radio & Wilds 800-232-7715 
GChargeguard Corp. amore Pekaar Communication Inc. . . ee _.. .201-772-0704 
Cimarron Technologies ......... j 800-487-7184 


Photocomm Inc. . . : vi... 903-988-8208 
sigionshinesbabaiis ants adaiialas siiaiaiiniu Pipo Communications . onal Loc. 916-644-5444 
Coded Communications SURE Eee: Pirod, Inc. ....... weed 219-936-4221 
Communications Associates 800-435-9313 Radiation Systems end 708-298-9420 
Communications Data Services ...... 800-441-0034 Radio Express. Inc. 703-266-1928 
Communication Instruments sa 800-288-8223 Radio Wholesale . . 800-53R-ADIO 
Comsearch ----- 214-680-1000 Ramsey Electronics .. 
COMTELCO Industries Inc. .. 800-634-4622 RCW Distributing 
Connect Systems Inc a5 800-545-1349 Rocky Mountain Comms Inc. ‘ 
Control Signal Corp. cr ....» -303-989-8000 Rohn bm 309-697-4400 
CPI Communications Inc. .... . .....- 800-869-9128 Sabre Communications . 712-258-6690 
Cushcratt/Signals Corp. : ...-.--- 800-258-3860 Santa Fe Distributing ae 913-492-8288 
Cushman/KNS Electronics . ' 408-432-8100 Schlumberger Instruments x 800-225-5765 
Cybersym Control Sys, 703-268-5400 Securitron Company .. j . 408-263-6434 
Datacom Inc. ‘ 217-222-0160 Setcom Corp... .. i i _.... .415-965-8020 
Data Signa! Inc. ee eee 912-883-4703 Shinwa Communications of America .. . 800-627-4722 
Decibel Products, Inc. wes ' ee... 214-631-0310 Shure Brothers, Inc. , . cists .800-25S-HURE 
Eagle Wichita —— ; 316-942-5100 Siemans Solar .. . 2 805-338-6341 
EMR Corp. _ _.... 602-581-2875 Sigtone, Inc....... ; -. -800-525-8663 
Ericsson GE Mobile Comms ra 800-GE1-2345 Skyline Antenna Mgmt. niet ROGES-AAKS 
Falcon Tower Fabricators . .. ‘yas 915-658-7155 SMC Electro-Mount : 800-527-1079 
Freeman Engineering Assoc. ......... 504-831-7785 Softwright . . 903-329-6288 
Frequency Management . . 800-800-9825 Solar Electric Specialties .... seat 707-459-9496 
FWT.. 900-334-1481 Sonic Communications Inc, ae . 603-878-1944 
Southern Computer Corp. we , 800-752-3571 
Standard Communications F . .800-767-6695 
Sti-Co Industries Inc. : 716-662-2680 
TAD Radio ........ seen « -509-326-1511 
Tait Electronics USA Inc. 713-984-8684 
Transcrypt International Lid. sates . .. 402-435-4400 
Trylon Manufacturing Co. Ltd _ .519-669-5421 
TWR Lighting Inc. 713-973-6904 
Uniden Corp. of AM-MSG Inc. . . 817-354-8324 


Unipage ot . . ..800-367-2864 
Industrial Comms & Elecs. ..... 800-323-7212 Valmont industries, Inc. ’ ’ 402-359-2201 


Internationa! Crystal Mfg. ........ 405-236-3741 VCP International Inc. ; : 800-527-9366 
JaBRO Batteries Inc. pie 800-323-3779 Vega, A Mark IV Co, - 818-442-0782 
Larsen Electronics P 206-573-2722 Vocom Products Corp. , ’ 800-USA-MADE 
Leathersmith 8 800-233-0440 WAVETEK rece P 800-245-6356 
Logotronix, Inc ns 800-442-4887 Western Towers .. wees 915-658-6539 
L&R Communications Ltd. |... . . 742-252-4101 Brian R, White, Co. Inc. 

Maxon America Inc, Head wie 816-891-6320 Yaesu USA, 

Maxrad, Inc... .... 708-595-3933 Zatron Inc. , 


Gamber Johnson ; 715-344-3482 
General Communications 800-356-3200 
GLB Electronics ‘ : 

Henry Radio sileere 800-877-7979 
Hewlett Packard 5 509-921-4001 
Hutton Communications .... , 800-442-3811 
Hy-Q International .....- 606-283-5000 
ICOM America 206-454-8155 
IFR Systems. Inc. 316-522-4981 
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Yoesu Didn't Invent Radio Communications 
We Just Made It Better 


Whatever your needs and budget, Yaesu USA has the 
equipment with the most advanced technology for you. For 
instance, choose the Vertex series mobiles available in 4, 
12/24 and 99 channel (superior signaling capabilities) configu- 
rations in low-band, VHF or UHF versions. Or select the only 
commercial dual-band (VHF/UHF) handheld — the FTH- 
2070, or the economical 6 channel FTH-2009/7009 handheld 


| or the rugged 15 channel FTH-2008/7008 handheld. 


© 1992 Yaesu USA, 17210 Edwards Road, Cerritos, CA 90701 


= 


To get the full story on Yaesu radio products, contact: 
your nearest Authorized Yaesu USA Dealer or 
* Yaesu USA call 310-404-2700. 
* Central and South America call 305-593-2500. 
* Canada, contact Omni Provincial Electronics 
at 416-841-6740. 


YAESU wUs.A. 


Specilications subject to.change without notice, 


ane 


Discovery 


Communications Specialists’ latest 

excavation brings to light yet another 
dynamite discovery—our new dip switch pro- 
grammable SD-1000. No need to tunnel your way 
through Two-Tone Sequential decoding any- 
more. We've mined this amazing unit! Now, for 
the first time, you can stock one unit that will 
decode all calls in a 1000-call paging system with 
+.2Hz crystal accuracy. The EEPROM on- 
board memory can even be programmed for cus- 
tom tones, and every unit includes group call. 
Universal switched outputs control your call 
light, squelch gate and horn. The SD-1000 can 


MM 426 West Talt Avenue + Orange 


also generate CTCSS and decode 

Two-Tone Sequential. Its miniature 

size of 2.0" x 1.25" x .4” is no minor 

fact either, as its a flawless companion 

for our PE-1000 Paging Encoder. We 

ensure one-day delivery and our one- 

year standard warranty. Tap the rich vein of 

Communications Specialists and unearth the 
SD-1000 or other fine gems. 


$59.95 f 


COMMUNICATIONS SPECIALISTS, INC. 


. CA 92665-4296 
Local (714) 998-3021 + FAX (714) 974-3420 
Entire U.S.A. 1-800-854-0547 
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